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Oral Testimony Taken Before the Hearing Examiner 


ERNEST R. ACKER 


* * * 


[262] 
Direct Examination by Mr. Reid 


Q. Mr. Acker, on pages 7 to 8 of your testimony you 
stated that the public utility companies that contribute to 
PRDC have assets in excess of $2 billion. Do you wish to 
add to or correct this statement? A. There was an omis- 
sion there, Mr. Reid. It should have stated that the utility 
member, companies and contributors of PRDC have com- 
bined assets in excess of $6 billion and that their total 
equity amounts to in excess of $2 billion. 


[269] 

Q. Mr. Acker, have you had prepared a revised state- 
ment of source and application of cash during the operat- 
ing 

[270] 


period 1961 to 1970 which reflects these changes in proces- 
sing costs? A. Yes. 

Q. Does this statement also contain schedules which 
reflect the effect during the operating period of the alter- 
native tax ruling which you have requested that the con- 
tributions to PRDC are not taxable income even if PRDC 
itself is not held to be totally exempt from income taxation? 
A. It does. 


270 


Q. Are you acquainted with the data on which the 
schedules included in this revised statement of source and 
application of cash have been prepared? A. I am. 

Q. Is this the revised statement of source and applica- 
tion of cash during the period of operations to which you 
have referred? A. It is. 

Mr. Reid: Will the Reporter mark this as Acker 
Exhibit No. 2. 

(Acker Exhibit No. 2 was marked for identifica- 
tion.) 

Mr. Reid: Mr. Examiner, we offer in evidence 
Acker Exhibit No. 2, the statement of source and 
application of cash during the period of operation. 

The Presiding Officer: Is there objection to the 


[271] 


receipt of the document which has been described 
as Acker Exhibit No. 2% 

Mr. Sigal: I understand that Acker Exhibit No. 
2 is a revision of the Exhibit 29 now in the record. 


Is that correct? 

Mr. Sigal: Mr. Kyle, I make the same objection 
to this exhibit that I did to Exhibit 29. 

Mr. Reid: Very well. 

Mr. Morrisson? 

Mr. Morrisson: I have no objection. 

The Presiding Officer: The objection will be 
overruled and the document will be received. 

(Acker Exhibit No. 2 was received in evidence.) 


By Mr. Reid: 
Q. Mr. Acker, would you refer to each of the individual 
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schedules in Acker Exhibit No. 2 and identify it briefly. 
A. Schedule No. 1 is a statement of source and applica- 
tion of cash during the ten-year operating period assum- 
ing that the company has no federal income tax liability. 
Mr. Sigal: May I request, Mr. Acker, that you 
keep your voice up. I am sorry, I don’t hear you 
very well. 
The Witness: Schedule No. 2 is a statement of 
source and application of cash during the ten-year 
operating period 


[272] 


assuming that the company has federal income tax 
liability and that contributions are not taxable in- 
come. 

Schedule No. 3 is a statement of source and ap- 
plication of cash during the ten-year operating 
period assuming that the company has Federal in- 
come tax liability and that the contributions are 
taxable income. 

Schedule No. 4 is a calculation of Federal income 
tax payments during the operating period assuming 
that the contributions are not taxable income. 

Schedule No. 5 is a calculatior of annual deprecia- 
tion assuming that contribution are not taxable in- 
come. 
Schedule No. 6 is a calculation of Federal income 
tax payments during the operating period assuming 
that the contributions are taxable income. 

Schedule No. 7 is a calculation of annual de- 
preciation assuming that the contributions are tax- 
able income. 


272 


By Mr. Reid: 

Q. Mr. Acker, a little fuller explanation of Schedule 
No. 3. Does that take into account the excess of the cost 
of this plant over an ordinary plant? A. Yes. One in- 
come tax deduction that is assumed for the purpose of 
Schedule No. 3 is that the difference between the cost of 
this reactor plant and the cost of a conventional plant of 
the same capacity would be considered by the Treasury 
Department as research and development expense deduc- 
tible 


[273] 
for Federal income tax purposes. 


Mr. Reid: I see. 
You may cross-examine. 


Cross Examination by Mr. Sigal 


Q. Mr. Acker, on page 8 of your testimony you gave a 
brief review of the development of the reactor project with 
which we are now concerned, and this review goes back 
to April 1951. We are interested in getting a little more 
detail on that history than your testimony provides. Will 
you tell us how this whole matter started? A. I think 
this is the original concept of Mr. Cisler and some of his 
associates. In the Detroit Edison and the Dow Chemical 
Company people evidencing their interest in the peace- 
ful development of the atom and notably in the produc- 
tion of power from nuclear fission. 

Q. For what purpose were they interested in develop- 
ment of a reactor? A. Looking to the future use of 
nuclear energy for the production of power, and that of 
course being based on the tremendous available resources 
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in nuclear energy, the nuclear materials in the surface 
of the earth. 

Q. Did they at that time, that is, in 1951, indicate to 
the AEC the basic conditions under which they thought 
that such a reactor could be developed? I am now speak- 
ing with 

[274] 


particular reference to the financing of such a project. A. 
I am not competent to testify as to that, Mr. Sigal. 

Q. You have no— A. I was not a party to those 
discussions. 


Q. You were not a party to them? A. I was not a 
party to those discussions. 

Q. You mean you were not individually present? <A. 
No. My company was not associated with this group at 


that time. 

Q. Therefore when did your company become interest- 
ed in this project, Mr. Acker? A. In 1955, according to 
my recollection. 

Q. You have no personal knowledge of what went on 
prior to 1955? A. Except by discussions with the indi- 
viduals involved. 

Q. You have no knowledge, then, of the subject I am 
just raising with you? A. No personal knowledge, no, 
except as I obtained from discussions. 

Q. What discussions did you have with the individuals 
involved concerning the period prior to 1955? A. When 
our company was interested in becoming a member of the 
group I had long discussions with Mr. Cisler and with some 
of his people and with other members of the APDA 
organization. They informed me as to the background of 
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the formation of the organization and its purposes. 

Q. Then they did not tell you anything about their 
original notions of how this should be financed, did they? 
A. No. 

Q. Were you advised, for example, at any time that in 
December 1951 the Dow Chemical-Detroit Edison project 
submitted a report to AEC in which they stated that pri- 
vate investment in nuclear power was not feasible ‘‘with- 
out government guarantee for private capital expended 
and a subsidy for the materials and power produced’’? 
A. Iam not familiar with that particular statement. 

Q. That statement, Mr. Acker, appears on page ll of a 
report submitted by that project and is marked No. 
TID-10077. Do you know what contributions AEC made 
to the study project which Dow Chemical and Detroit Edi- 
son were interested in? A. Merely as a result of discus- 
sions, as I said before, with Mr. Cisler and representatives 
of APDA. I knew that the government was giving assist- 
ance but I was not personally familiar with the character 
of such assistance or the extent of it. 

Q. Were you informed by Mr. Cisler that the AEC at 
that time, 1951, agreed to contribute $725,000 to the project 
and that Dow Chemical and Detroit Edison together would 
contribute $725,000? A. No, I was not familiar with that. 


[276] 


Q. This also appears, Mr. Acker, in this report that 
I have just mentioned. 

Are you familiar with the fact that in the summer of 1952 
AEC made it known to the people in this project that 
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it did not intend to provide a guaranteed market for pri- 
vately produced fissionable material and suggested that 
all study groups direct their attention to so-called power 
only reactors? A. No, I am not familiar with that, Mr. 
Sigal. As I have said, I was not a party to any of those 
discussions. 

Q. You are not familiar, then, Mr. Acker, with the dis- 
cussion which extended over a considerable period with 
respect to the relative merits of single purpose and dual 
purpose reactors? A. Only to the extent that I would 
be familiar with them by reading. 

Q. You got nothing about that from Mr. Cisler or his 
associates? A. I can’t recall that I did specifically. 

Q. Were you informed of the safety problems that the 
study group was considering with reference to the power 
reactor? A. I was familiar with those at the time that 


my company came into the APDA organization. 
Q. I call your attention to the following language on 


[277] 


page 162 of this report to AEC before I quote that. This 
is with reference to the matter of safety and exclusion. 
Quote: 

«‘Bxclusion area, no matter how large, is not the answer 
to the atmospheric contamination problem. Instead the 
reactor enclosure must be designed to contain sufficient 
of the fission products to eliminate the hazards to surround- 
img territory resulting from reactor failure.’’ 

Are you familiar with that subject matter? Were you 
told about the problems involved? A. Yes, I have been 
a partv to many discussions. I was at the time that our 
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company came into APDA and have been since, on that 
whole question. 

Q. But you were not aware of the statements that 
were made at that particular period on the subject by 
Dow Chemical? A. Not during that period, Mr. Sigal. 

Q. Are you aware, Mr. Acker, that on April 14, 1954, 
AEC entered into a new agreement in which AEC agreed 
to do $300,000 worth of the work involved in this study 
project? A. No, I am not personally familiar with that. 

Q. Are you aware that the primary purpose of the 
study was, or to put it in the language of the report, quote, 
‘emphasis has been placed on the subject of nuclear acci- 
dent.’’ 


Were you aware of that? A. I am not. 
Q. This report also states, Mr. Acker, at page 72 that, 


[278] 


quote, ‘‘Some effort has been devoted to studies of other 
types of reactors.’? Then it goes on to say at page 75, 
quote, ‘‘In view of the urgency felt by private enterprise 
to construct a working, full size power breeder it is con- 
cluded that the best interests of the group will be served 
by continuing the major effort on the fast breeder.”’ 

Are you familiar with that matter, that statement or 
the attitude described? A. I am not familiar with the 
statement, as I have said before. As far as the attitude 
expressed is concerned, it seems to be entirely consistent. 
If you want my opinion and based on what has transpired 
since, we believe that the fast breeder reactor holds the 
greatest promise from the standpoint of the conservation 
of nuclear fuels and the ultimate economy of power pro- 
duction through the use of nuclear energy. 
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Q. Mr. Acker, perhaps you didn’t get the quote clearly. 
Let me read it again: ‘‘In view of the urgency felt by 
private enterprise to construct a working full size power 
breeder, it is concluded that the best interests of the 
group will be served by continuing the major effort on the 
fast breeder.’’ 

The group referred to in this statement of course is 
private enterprise. A. I would think it referred to the 
group that was 


[279] 


involved in the project. 

Q. Then you are still of the position that private enter- 
prise will be best served by building a full size power 
breeder? A. I would interpret it that way, Mr. Sigal. 
I would interpret it to mean that the best interests of 
the group as those responsible for the provision of the 
power requirements of their customers would be best 
served by this action. 

Q. You are not familiar of course with the document, 
as you stated? A. No, I am not. 

Q. Or the discussions that went on at the time, are you? 
A. That is right. 


[327] 


By Mr. Sigal: 

Q. Mr. Acker, calling your attention to Exhibit XXI, 
the first page. Do you have it before yout A. Yes. 

Q. Article 1, Section A, the first sentence contains this 
statement, quote: ‘‘APDA will furnish to PRDC without 
charge a complete design for those components of the 
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reactor plant within and including the secondary contain- 
ment vessel and for the primary coolant loops which col- 
lectively are 


[328] 


herein referred to as the reactor proper, as identified on 
exhibits A and B of this agreement.’’ 

Do you know what those components will cost APDA 
to produce? A. I don’t think I have a statement of the 
cost of those particular components. I can furnish it. 

Q. You have no knowledge of your own on that matter? 
A. I have a statement of all of the components which 
APDA will furnish to PRDC. 

Q. A statement of all the components? A. Yes. 

Q. You mean a list of them? A. Yes. 

Q. Yes, but I am asking you do you know the cost of 
the components listed in paragraph At A. That could 
be identified from the list which I have. I haven’t a 
separate list as to these specific ones. I have those in- 
cluded in both A and B. 

Q. Does that list give the price of each item? A. It 
gives the estimated cost of the item as we have included 
it in our cost estimate. 

Q. Your answer is, then, that it does give the cost 
of each item. A. It doesn’t give the cost, Mr. Sigal. 
It gives the estimate of the cost at which each item is 
included in the 


[329] 


PRDC construction estimate. In other words, it gives the 
cost which we will be relieved of by reason of receiving 
these components from APDA. 
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Q. Are you drawing a distinction between the actual 
cost of the item and the cost that is included in the esti- 
mate? A. I am drawing a disinction between the cost to 
APDA, which is purchasing and erecting this equipment, 
and the cost at which those items are included in our cost 
estimate, that is, PRDC cost estimate. 

Q. Isee. Do you have, then, a statement showing the 
cost to APDA of each item and the cost to PRDC of the 
same item, and so on, for all the items which APDA will 
transfer to PRDC. A. I want to be sure that I under- 
stand your question and that I am giving you a responsive 
answer. I have a list which shows the items, the cost 
attached to each item in the PRDC construction estimate. 
The cost to PRDC will be nothing because they will receive 
this equipment in APDA without charge. The cost to 
APDA has only been determined of course to the extent 


that orders have actually been placed and bids for the 
equipment have been received from manufacturers. 
Q. Do you have that list? A. Yes. 
The Presiding Officer: Will this be an exhibit, 
Mr. Reid? 


[330] 


Mr. Reid: Not ours, no. 

Mr. Sigal: Shall we mark this Acker No. 6? 

The Presiding Officer: Acker No. 6. The docu- 
ment will be marked Acker No. 6 for identification. 

(Acker Exhibit No. 6 was marked for identifica- 
tion.) 

The Presiding Officer: ‘Will you furnish the Re- 
porter a copy? 

Mr. Claytor: Yes, we will. 
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By Mr. Sigal: 

Q. Is this list which we have identified as Acker No. 6 
complete for all of the equipment and devices which APDA 
will provide to PRDC? A. Yes, it is. 

Q. You have listed in the first column the estimate 
material cost. What does the estimated material cost 
cover? A. It covers the finished cost of the particular 
piece of equipment referred to. 

Q. That is the manufacturing cost? A. That is right. 

Q. Does that include design cost? A. No, it does 
not. 

Q. Does it include engineering cost? A. To the extent 
that the manufacturer did any engineering in connection 
with it, yes. 


[331] 


Q. But to the extent that APDA did any engineering, 
it does not? A. No, it does not. 

Q. Are you familiar with the estimate of the design 
and engineering costs to APDA of these items listed on 
Acker No. 6% A. Not specifically, no. 

Q. Are you familiar generally? A. Yes, I know what 
APDA has spent and proposes to spend for design and 
development costs. 

Q. But you do not know what the design and engineer- 
ing costs are specifically with reference to each one of 
these items? A. No, I don’t. 

Q. The second column is headed estimated installation 
labor. What labor is that? A. That is the labor of erect- 
tion on the site of these various items of equipment. 

Q. Is APDA going to install each of these items in 
the reactor plant of PRDC? A. That is right. 
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Q. At what point does PRDC accept transfer of these 
items—prior to installation or when the installation is 
complete? A. After APDA had completed the tests. 


[332] 


Q. And before installation? A. No, no. After they 
have completed their tests of the complete installation? 

Q. Of the complete installation? A. That is right. 

Q. The tests you are referreng to are the tests in the 
reactor itself? A. The test of this particular equipment 
which APDA is going to build and finance itself. 

Q. You have listed a column entitled contingencies. 
Do you know how the figures were arrived at there? A. 
Those contingencies are the portion of the contingency 
items included in the PRDC construction cost estimate 
which relate to these various components. 

Q. Do you know how the figures were determined? 
A. They represent varying percentages of the direct 
material and labor costs. 

Q. Well you explain that statement? A. In some 
cases where the design is completed, where we have re- 
ceived manufacturers proposals or made contracts with 
manufacturers for the manufacture of the equipment, the 
contingency item might be 10 per cent. 

Q. You say it might be 10 per cent. How do you— 
A. I ean identify particular items if you are itnerested 
in knowing that. 


[333] 


Q. Yes, take a particular item on which you say the 
contingency is 10 per cent, how do you arrive at the 10 
per cent? A. That is based on experience in estimating 
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conventional steam station plants. Where we don’t have 
the background of experience that we have in connection 
with conventional plants, we would use anything from 15 
per cent up to 30 per cent contingency. So it is a judg- 
ment figure, Mr. Sigal. Those are judgment figures. 

Q. You mean based on past experience? A. Based 
on past experience or current experience based on the 
exposure to unknown or uncertain elements. 

Q. Let us take the very first item, reactor vessel. 
You have a contingency there of $171,600 against a total 
cost labor and material of $1,144,800. A. Yes. 

Q. Will you tell us how you arrived at that contin- 
gency? A. On the basis of a percentage applied to that 
direct material and labor cost. 

Q. Yes. How did you arrive at the percentage? We 
are now talking about a reactor vessel which has never 
been built before. A. That is included, Mr. Sigal, in 


a category listed in our construction estimate, which is 
an exhibit in this case, under a heading called reactor 
plant construction. I 


[334] 
beg your pardon a moment. (Witness referring to his 
papers.) 

That is included under a heading in our construction 
estimate called reactor plant equipment, and the reactor 
vessel is included in a group of material as to which 
we have assigned a contingency item of 15 per cent. 
The particular reason for that is that the reactor vessel 
itself is the largest single element in that category and 
we have a proposal and have placed an order with the 
Combustion Engineering Company for that reactor vessel 
at a figure which is shown. 
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Q. You placed an order for the reactor vessel at the 
price which is shown? A. No, because there are other 
elements aside from just the purchase of the reactor vessel 
itself. Of the $1,062,000, the reactor vessel, based on the 
proposal af Combustion Engineering, is $915,800. 

Q. What is that figure? Is that the contract price? 
A. That is the Combustion Engineering proposal on 
which an order has been placed with Combustion Engineer- 
ing. 

Q. For the reactor vessel? A. For the reactor ves- 
sel. 

Q. Why did you charge $1,062,000 for that item? A. 
I say there are other items included there. 

Q. In this reactor vessel item? A. That is right. 

Q. What other items are included? 
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A. There is an allowance for extras such as loop stub 
piping also, thermocouples, expansion joints, for nuclear 
operation. We have an item to cover escalation. There 
is heating system material. That is heating coils for 
keeping the sodium fluid during the reactor shutdown. 
There is the erection cost. There is the rest of the reactor 
vessel. There is the reaction cost of the heating system. 

Q. Is that all included in the million dollar item? <A. 
There is steel shielding. The entire item which we have 
listed here as reactor vessel, steel shielding, internal struc- 
tures, and heating system, in our estimate adds up to 
$1,373,900. We will receive this vessel and other portions 
of that equipment from APDA to the extent that it relieves 
that total cost of $1,373,000 by $1,316,000. 
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Q. What is the difference? What does that difference 
represent? A. The difference is in items which PRDC 
will itself provide. 

Q. Mr. Acker, getting to the question that I asked you 
originally, how did you determine or how did APDA 
determine this contingency of $171,600 for the item 
of reactor vessel? Did they apply just a mathe- 
matical formula and say ‘‘This is what it will 
be’’, or was it related to some more specific information 
and possibility. A. It was a mathematical application of 
15 per cent 


[336] 


to the material and labor costs based on our judgment 
as to the exposure that we had for contingencies for this 
class of item. 

Q. What experience have you had or has PRDC had 


with the building of reactor vessels? A. This is our 
first experience. 

Q. So you can’t rely on your experience to determine 
what the contingency is, can you? A. Generally speak- 
ing, that is right. Maybe, but I would like to point out 
again, as I said, that the major portion of the cost of 
this item is based on a proposal and an order which is 
already placed at a figure. So as to that portion of the 
total we see no reason that we should go any further than 
a 15 per cent contingency. 

Q. Then your contingency is not related to the ques- 
tion of whether or not PRDC has determined the prob- 
lems of safety with respect to the reactor vessel? A. I 
don’t understand your question. 

Q. I would like to know, Mr. Acker, whether this con- 
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tingency reflects to any extent any problem or doubt with 
respect to whether or not the reactor vessel as designed 
will meet the need. A. This contingency item, Mr. Sigal, 
is not intended to provide for changes in the design or 
structure of the equipment. 


[337] 


Q. I see. That is true with every contingency item 
which is mentioned in this estimate and in the other 
estimates that you have submitted? A. That is true, 
except to the extent that the design of some of the items 
may not have been completed as yet and if modification 
of those items is necessary then the contingency item 
would cover the cost of the modification. 

Q. But generally speaking, certainly, so far as what 
you have presented here, the contingencies do not include 
the cost of design if changes are required? A. It might 
cover some of the cost of design changes but not the 
construction of a new piece of equipment which is to 
replace one which is included here. 

Q. Whether or not it does include design costs, you 
are not certain? Is that true? A. I am not saying, 
Mr. Sigal, that it would include no design costs but we 
have other provisions for research and design changes 
which may be necessary in the future. 

Q. So in any event with respect to these various esti- 
mates the item of contingencies is not intended to cover 
the design costs with reference to changes that may be 
required in these items? A. It may be adequate in some 
instances to cover the design changes. That is the point 
I am trying to make. 

Q. Do you know of any instance where it might be 


17 


[338] 


adequate? A. In the case where we may have applied 
30 per cent contingency knowing that we had only a con- 
ceptual design and didn’t yet have a definitive design 30 
per cent might be adequate. I am not saying there is 
nothing available there for design change. 

Q. Can you point out any specific item where the con- 
tingency might be suffiicent for that purpose? A. I would 
say as to any item where we have up to, say, 30 per cent 
contingency it is entirely possible that a portion of that 
that would be available for design changes. 

Q. Some portion? A. Yes. 

Q. Can you say what portion? A. No, I can not. 

The distinction that I am trying to draw, Mr. Sigal, is 
that we do not intend the contingency items to provide 
for any changes in the construction of pieces of equipment 


or to take care of modifications of pieces of equipment 
which have to be substituted for items included here. 

Q. ‘You mentioned in the course of your statement that 
the contract includes escalation. Will you explain the word 
escalation? A. Escalation is the provision you make 
for increased labor and shop material costs. 


[339] 


Q. What provision have you made for escalation? A. 
There is a total in this classification of items which in- 
cludes the reactor vessel of $91,000. 

Q. Is that escalation item part of the figure that is 
given here as to the cost of the item? A. Yes. 

Q. Is that true with respect to all other items? Do 
they all contain escalation provisions? A. As to I would 
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say the bulk of the items in our construction estimate, we 
have allowed for escalation, yes. 

Q. Is there a flat percentage of escalation? A. Ican 
not tell you, Mr. Sigal, the exact basis on which the escala- 
tion is determined. I can tell you who made the estimate 
and get the information for you if you wish to have it. 

Q. Do you have with you the work sheets for the various 
estimates that you have provided with respect to costs and 
expenses? A. I do not. 

Q. Do you expect to have them? A. I hadn’t expected 
that they would be required. If they are, they can be made 
available, I should think. 

Q. A request was made, Mr. Acker, that the work 
sheets that you used or PRDC used with respect to the 
various estimates be available. You know the various 
statements 


[340] 


you have submitted on costs, operating expenses, and s0 
on. We are interested in examining those work sheets 
whenever questions may arise. A. It is a very voluminous 
record, Mr. Sigal. 

Q. Of course you are undoubtedly in a better position 
to know than we are. We are interested in being able to 
check those work sheets from time to time. Can they be 
made available tomorrow? A. I don’t believe that is 
possible. 

Mr. Claytor: Mr. Sigal, I think that the detailed 
work sheets to which you have made reference are 
available here in the form of further breakdowns 
and analyses of each item in the construction esti- 
mate. With respect to the construction estimate 
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we can make those available to you now. With re- 
spect to any other items I think we would have to see 
which items they are. Certainly with respect to 
the construction estimate we have this available if 
you wish it. 

Mr. Sigal: Can you give me a copy? May I have 
it, please? 

I am also requesting the work sheets for the other 
exhibits, Mr. Claytor, the operating expenses dur- 
ing construction, and income and operating ex- 
penses during operation. They may be made avail- 
able. 

Mr. Claytor: Yes. 

I would suggest that as I hand these to you they be 


[341] 


marked for identification for the future. This would 
be Acker Exhibit No. 7, work sheets on construc- 
tion estimate, Application Exhibit No. XXVII. 


[345] 


Q. Did you have anything to do with the organization 
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of PRDC, Mr. Acker? A. Yes. I was one of the original 
members. 

Q. Are you familiar with the circumstances under 
which it was organized? A. Oh, yes. Very early in the 
organization of PRDC I was appointed chairman of the 
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finance committee and I later on became vice president of 
the company. 

Q. Mr. Acker, there are now 21 members of PRDC, is 
that correct? A. That is correct. 

Q. Is there any obligation on the part of these mem- 
bers to continue their membership for any particular 
length of time? A. No. 

Q. Aside from any written commitment which the mem- 
bers may have given to PRDC is there any additional com- 
mitment for contributions by these members to PRDC? 
A. No. 


[379] 


By Mr. Sigal: 

Q. The first sentence of Article I says that it will 
continue in effect for a period of ten years, but in no 
event beyond December 31, 1970. Your own statement 
indicates that you will not operate this plant beyond 1970. 

Do you know why AEC gave you an allotment for 23 
years going up to 1980 A. Just a moment, Mr. Sigal. 
I don’t think I have ever stated in any testimony that we 
would not operate this reactor plant beyond 1970. It is 
our intention to operate it for a ten-year period. 

Q. That is 1970. A. For this purpose. But we have 
never stated that we would not operate it beyond that pe- 
riod. 

Q. You have not stated that? A. No, sir. 

Q. Is it your intention to operate it beyond 19707 A. 
I can’t say today. It would depend upon the results of our 
operation during the ten-year period. 

Q. In that case, Mr. Acker, may I call your attention 
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to what you said on page 24 of your testimony about the 
middle of the page. Your statement begins, “The period 
projected for the experimental operation of the reactor 
plant upon 


[380] 


completion of the test year 1960, is ten years. We feel 
that at least the ten years will be required to study ade- 
quately the economic and technical aspects of the opera- 
tion of the fast breeder reactor as a facility for the pro- 
duction of steam, usable for the generation of electricity.”’ 

Is that statement not inconsistent with what you have 
just said? A. I don’t think so. 

Q. You think that this says that you will operate for 
more than ten years? A. No, I don’t, but my statement, 
Mr. Sigal, was that we had never made the statement that 
we would not operate beyond the ten year period. 

Q. Oh, Isee. All you have done is make an affirmative 
statement that you will operate for ten years? A. That 
is right. 

Q. I see. A. That is geared to the period that we 
think necessary to prove out the economics of the plant. 

Q. It is your position that none of the statements you 
have submitted here indicates that it is not your intention 
to go beyond ten years? A. That is right. 

Q. That it is not your intention not to go beyond the 
period? 


[381] 


A. There are two negatives in there. I will have to think 
about that. 
Q. I will state it affirmatively. Is it not true that the 
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statements you have submitted indicate that PRDC will 
operate for only ten years? A. That is not true. 
Q. That is not true? A. No. 


[387] 


Q. On the next page, page 7, in paragraph E it says, 
“The Commission will and hereby does waive its use 
charge for special nuclear material used in connection with 
the project for the period commencing with the effective 
date of this contract and ending five years after commence- 
ment of operation of the reactor plant as established in 
accordance with the provisions of Article I.’’ 

If this contract is signed, say, this month, March 1957, 
and the plant doesn’t go into operation until sometime in 


1960, can you explain why the Commission would provide 
special nuclear materials for the period between the effec- 
tive date of the contract and the date when the ractor 
goes into operation? A. During that period the fuel 
elements would be 


[388] 


expected to be fabricated and special nuclear material is 
necessary for that purpose. 

Q. In 19572 A. Not necessarily in 1957. 

Q. The allocation provides for nuclear materials from 
the effective date of this contract. That is what it says 
here. Why would you need nuclear materials in 1957? A. 
I don’t think we do. I think we are scheduled to need them 
in 1958. 


388 


Q. That is what the agreement provides. A. I can’t 
see any objection to that, Mr. Sigal. 


e e ° 

[448] 
Q. Asa matter of fact, this whole project rests on the 
proposition that it can not operate unless AEC buys 
plutonium produced in this reactor? A. I think that is 


a fair statement. It could be operated—No, I think that 
is a perfectly fair statement. 


[449] 
Q. In any event certainly PRDC will not operate this 
plant if it can not sell its plutonium to the government, 
to AEC? A. That is true. 


[467] 


Q. Asa matter of fact, I assume you know, Mr. Acker, 
that no fast breeder reactor has been built which has 
survived all tests made? A. I think that is a fact. 

Q. So there is now no experience in any organiza- 
tion, be it AEC or PRDC, with respect to the building of 
a successful fast breeder reactor which is safe. 


[468] 


A. I would not make that statement, Mr. Sigal. 

Q. Because you have no knowledge of it yourself? A. 
That is right. 

Q. You say that the risk to PRDC is roughly the cost 
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of building the reactor, namely, about $40 million. Well, 
what— A. I would say it is contributions to which the 
member companies are committed plus the amount of the 
loan which they will have guaranteed. 

Q. That is about $38 million? A. About $38 million. 

Q. What provision has PRDC made to meet that risk? 
A. That financial risk? 

Q. Yes. A. I don’t know that it has made any pro- 
vision. If it had made provision, Mr. Sigal, it would not 
be a risk. 

Q. When you say that there is a risk in proceeding now 
are you asserting that if the schedule can not be met, 
PRDC will abandon the project rather than put any more 
money into it in order to build it at a later date? A. No, 
I am not saying that at all. 

Q. All right, then, I am asking you what arrangement 
has PRDC made to meet the risk that its original plans 
may not work out? A. It has made no arrangement. 
Whatever arrangements 


[469] 


were made would depend on the circumstances at the time 
that it was faced with that decision. 


[494] 


By Mr. Sigal: 

Q. Mr. Acker, will you look at page 5 of this exhibit, 
this summary? A. I have it, Mr. Sigal. 

Q. That shows at the end of the total estimated plant 
cost; is that right? A. That is right. 
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Q. $32,400,000? A. That is right. 

Q. That does not include, does it, certain other engi- 
neering and research matters that are necessary during 
construction? 

For example, that item does not include the $5 million 
that PRDC says it will spend during construction, does 
it? A. That is right. 

Q. Can you tell us what is the actual cost of construc- 
tion, including all items spent during the period that you 
call the construction period? A. That would be shown 
on page 7. Do you have a page 7 to your exhibit? 


[495] 


Q. Yes. A. $43,216,000. 

Q. Is that cash outlay by PRDC1? A. No, that includes 
$7 million received in test equipment and devices and 
research and development expense by APDA. 

Q. So according to that figure, the amount of money 
actually expended by PRDC would be $36,216,000; is that 
right? A. That is right. 

Q. If that is the amount actually expended during that 
period, what amount will PRDC have in its reserves at 
the time that construction is completed? A. As I remem- 
ber it, Mr. Sigal, PRDC will have a balance at the end 
of the construction period of $3,499,000. 

Q. How do you derive that figure? A. I think that 
is stated in my testimony, Mr. Sigal. 

The Presiding Officer: Page 13 of your testi- 
mony? 


By Mr. Sigal: 
Q. You stated that in the first paragraph on page 13. 
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Can you tell us how you derived this figure? A. Yes, 
anticipated total resources of PRDC, including the $7 
million from APDA, is $45,540,000. The reactor cost, 
overall, including the $7 million value placed on the contri- 
butions of APDA, is $43,216,000, and the difference, I 
think, is $2,324,000. 

If you add to that the provision for working capital 


[496] 


which we expect to have at the end of the construction 
period in hand, you get a total of $3,499,000. 

Q. If you are going to include that $1,175,000 as a 
statement of your excess over costs, then certainly you 
ought not to include that same $1,175,000 in the statement 
of your construction expense, should you, Mr. Acker? 
A. It depends on how you want to show it, Mr. Sigal. 


That is a provision which must be made and must be 
available during a construction period involving expendi- 
tures of this size to provide for meeting payroll, meeting 
all kinds of expenses from time to time. 

It, in effect, Mr. Sigal, is the amount that you hope to 
maintain and expect to maintain and should maintain in 
your bank account to meet whatever disbursements are 
necessary. It is not considered as an expendable item, in 
other words. It is a provision for evening out your ex- 
penditures over a period. 

Q. It is not a fund or a sum that you spend? A. That 
is right. 

Q. So to call it a cost of construction, as you do on 
page 5, is stretching it a little, isn’t it, Mr. Acker? A. I 
don’t think so. I think it is an item that anybody faced 
with the construction of any plant must take into con- 
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sideration. The money must be provided whether it is 
expended or left over at the end of the period. It has 
to be in hand and has to be in the bank available for use. 


[497] 

Q. In any event, your statement is that this is not a sum 
that you intend to expend? A. That is right. 

Q. During the construction period? A. That is right. 
You will see by the same token, Mr. Sigal, that it is con- 
tinued all through the operating period, as well. 

Q. Yes. 

Does this construction estimate, this exhibit, indicate 
all the expenses that you anticipate having during the con- 
struction period? A. It does. 

Q. This does not cover any expenses that go beyond the 
construction period, does it? A. Let me check that. 

Yes, this includes an item of $550,000 for initial opera- 
tion from low to full load which covers the cost of the 
test year which immediately follows the completion of 
construction. 

Q. Why did you include that item in the construction 
estimate if this is not attributable to construction? A. It 
is a question of judgment as to where to put that kind of 
item, Mr. Sigal. Is the test year part of the construction 
period or is it a part of the operating period? That is 
just a question of semantics, it seems to me. 


[498] 


Q. In your opinion, at least as this exhibit reflects, the 
test year is part of the construction period? A. To the 
extent that we have included the cost of conducting the 
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test during the test year in the construction estimate. It 
might be put that way. It really doesn’t make any differ- 
ence, Mr. Sigal. You have to make the provision either 
way, however you want to characterize it. 

Q. This is for the purpose of analyzing your statement, 
Mr. Acker. All I am asking is, is it not true that PRDC 
judged this to be a construction cost inasmuch as it ineluded 
the item in its construction estimate? A. I suppose that 
inference could be drawn. It seems to me it is academic. 

Q. Is it a fair statement to say that in your testimony 
whenever you refer to construction and its cost, you refer 
to the matters which are included in this construction esti- 
mate? A. That is right. 

Q. Will you examine Item L, that is, the detail on the 
preoperation testing after construction? A. Yes. 

Q. The introduction to this statement—by the way, I 


am quoting from Item L in Acker Exhibit No. 7 for iden- 
tification—quite: 
‘This capital item is an expense that occurs be- 
fore the plant is ready for commercial operation. 
It includes 


[499] 


only operating expenses and does not include any 
of the costs of money or taxes other than social 
security taxes. 

‘The expense is incurred after completion of the 
plant construction and before it becomes critical. It 
includes final adjustments to all plant equipment, 
minor changes and an item for inspection and testing 
of the initial loading of core and blanket elements. 
In addition, the expense covers several weeks that 
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are required for the progressive loading of the re- 
actor core, carefully measuring the approach to 
criticality after the addition of one-third of the core 
elements and again after each additional element is 
added to the core. The hold-down plate is lowered, 
the reactor locked, and control rods lowered after 
each element addition.”’ 
The cost of that item is $350,000, estimated. A. Right. 
Q. The description there indicates what has to be done 
up to the point of reaching criticality, doesn’t it? A. That 
is right, up to the point of beginning of operation of the 
plant. 
Q. The actual operation? A. That is right. 
Q. Of course, it includes, as it says, the insertion of 
nuclear fuel into the reactor? A. Yes. Obviously that 
can’t be done until we get an 


[500] 

operating permit. 

Q. Isthatso? A. That is right. 

Q. Where does it say that, Mr. Acker? A. It doesn’t 
say that. 

Q. ‘You know that of your own knowledge? A. I believe 
that to be the fact. 

Q. Is there anything in the record which so indicates? 
A. Not that I know of. 

Q. Will you turn over to Item N, which is titled, ‘‘Initial 
Operation, Low to Full Load’’? 

«This allowance provides for the cost of one year’s 
operation that is required to bring the reactor to a 
condition of safe operation at full load. After the 
reactor becomes critical it is loaded to give a small 
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heat output and the control and safety rods operated 
to determine their effectiveness. These tests are 
repeated many times in the process of calibrating 
control roads and proving that the safety rod char- 
acteristics are satisfactory. 

‘“‘After these tests which require several months, 
other tests estimated to take about six months will 
be performed. These tests required to prove reactor 
stability include a long series of tests with oscillat- 
ing reactivity applied to the reactor core with pro- 
grammed reactor ; 


[501] 


loadings and oscillator frequencies.’’ 
A. Right. 
Q. Are you prepared to explain that second paragraph? 


A. No. 
(Laughter.) 

You knew the answer in advance, Mr. Sigal. 

Q. In any event, Mr. Acker, it is clear from this state- 
ment that this refers to a process which is involved in the 
operation of the reactor after it reaches criticality? A. 
That is true, Mr. Sigal. 

Q. I assume you are aware of the fact that perhaps the 
most dangerous period in the life of a reactor is the moment 
of bringing it to criticality? A. I cannot state that as a 
nuclear expert, Mr. Sigal, but just as a layman I would 
assume that that would be a proper statement. 

This operation obviously is another that could not be 
undertaken until we have an operating license. 

Q. Under this statement, Mr. Acker, it appears that the 
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preoperation testing in the initial operation to full load 
will begin somewhere around 1959 or 1958? A. It is eched- 
uled for the end of 1959. The preoperational testing would 
be at the end of 1959. The initial operation low to full load 
is scheduled for 1960. 

Q. The entire year? You mean it will begin in 1960? 


[502] 


A. That is right. Our program and all of our operating 
schedules have set aside the full year 1960 for that opera- 
tion. 

Q. Will you look at Figure No. 1 which was referred to 
before in Mr. Amorosi’s testimony? 

You will note there on the right-hand side of that 
figure, under 1960, that the preoperation testing is to begin 
in December of 1959. The criticality date is set at Decem- 
ber 15, 1959, according to this picture; is that right? A. 
According to this statement, that is true. I think there is 
a difference in terminology. 

Q. Mr. Acker, I don’t know whether the PRDC repre- 
sentatives differ in their use of these words, but this figure 
uses the precise language that you have used in the con- 
struction estimate. A. That is true, Mr. Sigal. 

Q. This whole year of 1960 is shown as devoted to pre- 
operation testing. If a year is devoted to that, then it 
would appear that another year, 1961, will be required for 
the second operation, namely, the initial operation low to 
full load, according to your own statement. A. Mr. Sigal, 
that is not the intent. There is a confusion of terms here, 
and I will readily admit it. The preoperation testing as 
included in Mr. Amorosi’s exhibit is the item which we dis- 
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cussed before in our construction estimate designated N, 
Initial Operating, Low to Full Load. 


[505] 


Q. * * * I think I asked you earlier about a possible 
breakdown of the $5 million estimate on research and de- 
velopment by PRDC, and your statement was that that 
wasn’t available. A. That is right, there is no specific 
schedule of proposed research and development expense. 
That is an allowance for whatever we may do or be re- 
quired to do. 

Q. There is an item of $4 million by APDA for similar 
work. Is there any breakdown of that? A. That is in- 
cluded in the APDA budget for the years 1957, 1958 and 
1959, which is in evidence in this proceeding. 


Q. You have no other breakdown than what appears 
on that exhibit? A. I have none. 

Q. You are aware, are you not, Mr. Acker, that the ex- 
perts and consultants for PRDC anticipate that there may 
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be substantial changes in components during the course 
of construction and prior to the time they actually get 
into operation? Are you aware of that? A. During the 
course of construction? 

Q. Yes. By ‘‘construction’’ I am taking it up to the 
point of actual operation. A. There may be changes re- 
quired as a result of the test of the APDA equipment and 
devices which they propose to furnish to us. 

Q. Or asa result of the research work done by APDA 
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or PDRC there may be changes required? A. That is con- 
ceivable; yes. 

Q. Or work done by AEC? A. That is conceivable. 

Q. Or any consultant that you may use for this pur- 
pose? A. Yes. The reason that I qualified what I said 
previously was that all that work that you refer to will 
be in the course of completion during this three-year con- 
struction period successively. If the result of some of the 
tests that are to be made show that changes are required 
in any of the proposed components of the reactor plant 
before they are actually fabricated, then, of course, we will 
not be subjected to additional cost for new items. 

Q. What happens if you learn about these things after 
the designs are frozen? 
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A. Then we are exposed to additional costs for new design. 
If the piece has been fabricated, we are certainly exposed 
to the cost of replacement. 

Q. What provision have you made to meet that con- 
tingency? A. We have $5 million, as I told you, which is 
unassigned for the most part. 

In addition, in our estimate we show as the estimated 
cost to us of the equipment and devices which APDA will 
furnish us about $4,100,000. In our financial statement 
we have estimated the value of those pieces of equipment 
and devices at $3 million. 

That is in on both sides of the equation. We have con- 
sidered that as a cost in our financial schedules and we 
have considered it as a receipt. We could have put it in 
dollars on either side. The difference between that $3 
million which we have in our financial schedules and the 
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$4,100,000 which is included for the same items in our con- 
struction estimate, perhaps $1,100,000, would be available 
for such changes and adjustments as have to be made. 

Q. So your estimate, then, is that you will have $1 
million available for that purpose? A. We will have $1 
million, plus whatever portion of the $5 million which would 
be available for the purpose, as well. 

Q. Let us assume, Mr. Acker, that the amount required 
to make the changes exceeds $5 million or $6 million. What 
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will PRDC do to meet that contingency? A. Mr. Sigal, 
you are asking me personally. I am not the least bit con- 
cerned about that. These companies will have put in $25 
million, and will have put into APDA reserve previously 
$6,700,000, something on that order. With that kind of 
investment in a very important project, I see no possibility 
—if you want to qualify it, I will say no reasonable pos- 
sibility—that these companies would not come forward and 
put up the additional money required to complete the job 
which they had undertaken. 

Q. The fact is, Mr. Acker, that PRDC does not have the 
resources now, it doesn’t have any commitments to take 
care of any of the contingencies you are now mentioning, 
does it? A. Yes. 

’ Q: What is the provision? A. It has the $1,100,000 
that I spoke of, plus whatever portion of the $5 million that 
could be used for that purpose. 

Q. My question to you was, suppose the additional costs 
exceeded $6 million? Where is PRDC going to get the 
money? A. I thought I indicated that very clearly, Mr. 


508 


Sigal, that it would come in my opinion from the member 
companies who, I think, would be glad to put up the addi- 
tional money required. 

Q. My question to you, Mr. Acker, is, is it not true 
that at the present time there is no commitment from any- 
body, 
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any member of PRDC, to give one cent more than they have 
now committed themselves to give in these letters of com- 
mitment? A. That is perfectly true, but I would like to 
say that it would be most difficult to get anybody to make 
a commitment for an unknown amount. 


[513] 


By Mr. Sigal: 

Q. Do you know what force that containment vessel is 
planned to contain? A. I am not qualified in that field, 
Mr. Sigal. 

Q. If it should turn out, Mr. Acker, that the estimate 
is wrong, is it not quite possible that the entire vessel 
will have to be rebuilt? Obviously, if it is too weak to 
contain the force for which it is intended— A. If the 
calenlations upon which the strength of the vessel was 
based are wrong, it might have to be rebuilt or it might 
have to be reinforced or an additional might have to be 
placed outside. Anything might happen. 

Q. Are you aware that there is a serious question in 
this case as to what nuclear accident might have to be con- 
tained or the force of such an accident? A. Yes, I am 
aware of that. 
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Q. Hasn’t PRDC gone ahead and made its plans with 
respect to the kind of vessel it will order without waiting 
for final experimental results on this question? 


[514] 


A. That is true. Those experimental results would be 
expected to confirm the theoretical calculations of the 
engineers and scientists who have made the assumptions 
on which the design was based. 
The Presiding Officer: Mr. Acker, did you finish 
your statement? 
The Witness: Yes, I did. 


By Mr. Sigal: 

Q. That vessel would have to be ordered and built prior 
to the time that those experimental results are available, 
won’t it, Mr. Acker? A. That is right. That is one of 
the financial risks that we are assuming. 

Q. Are you prepared to say that the members of PRDC 
will go so far as to pay for the complete rebuilding and 
redesign of the reactor in the event the experiments show 
serious fault in the whole structure? A. You mean just 
the reactor itself, or the reactor plant. 

Q. I mean the whole project. Are they prepared to 
start from scratch to redesign and rebuild the reactor? A. 
No, I am not prepared to say that, Mr. Sigal. 

Q. Let me call your attention, then, Mr. Acker, to this 
statement which appears in the testimony of Mr. Bethe, 
page 56. 
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A. Ihave it, Mr. Sigal. 


515 


Q. I call your attention to the last full paragraph on 
page 56. I will read it. 

‘‘To measure in particular the prompt positive 
temperature coefficient, we shall reduce the flow of 
coolant to a very small amount, possibly shutting it 
off completely, and we shall use very low power, 
perhaps one percent of normal operating power. If 
then the power oscillation is in phase with the re- 
activity oscillation, this indicates a positive prompt 
temperature coefficient; if it has the opposite phase, 
then the temperature coefficient is negative. If in 
this experiment, contrary to what I believe will be 
the fact, the temperature coefficient should turn out 
to be positive, we shall take the reactor apart and 
redesign it.’’ 

Did Mr. Bethe make that statement with the authority 
of PRDC officials? A. I have no knowledge of on what 
basis he made that statement. 

Q. You are not prepared to state that PRDC will take 
the reactor apart and redesign it if it turns out that it is 
so seriously defective as indicated? A. I am not prepared 
to state that. That would be a management decision, Mr. 
Sigal, obviously, which could be made only at the time and 
under the circumstances. 


[636] 


Q. Since we are on that exhibit, I would like to ask 
just a few more questions. 

Mr. Acker, I would appreciate it if you would make one 
more mathematical calculation. Have you brought your 
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slide rule this morning? A. No, I did not, sir. It is in 
Poughkeepsie. 

Q. We calculated the figures derived from dividing the 
estimated income of PRDC for plutonium sales by 106 for 
each year; is that right? A. That is right. 

Q. We, I think, did not finish those calculations. 

The figure 106 per year is taken from Intervenor’s Ex- 
hibit No. 1, which shows that PRDC estimated the produc- 
tion would be 106 kilograms of plutonium per year; is that 
right? A. Yes. 

Q. Now, assume that that figure 106 is an average an- 
nual production for 10 years; that would mean the total 
production 


[637] 


for the 10 years would be 1060 kilograms; is that right? 
A. On that assumption, yes. 

Q. On that assumption, yes. 

Will you please divide the figure 48,623,000 by 1060? A. 
That is approximately $46. 

Q. Per gram? A. Per gram. 

Q. Mr. Acker, I think you heard Mr. Morrisson, counsel 
for AKC, state yesterday that the price per gram of 
plutonium which the AEC will pay to licensees who produce 
it beginning July 1, 1962, will be $12. 

Mr. Claytor: I object, your Honor. That is an 
incorrect statement, I believe. 

Mr. Sigal: I thought that is what was said. If 
that is not correct, let me read to you, Mr. Acker, 
the release issued by AEC on this subject dated No- 
vember 18, 1956. 

The Witness: Yes. 
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By Mr. Sigal: 


Q. ‘The Atomic Energy Commission has estab- 
lished guaranteed fair prices to be paid for plu- 
tonium and Uranium 233 produced in atomic re- 
actors operated under license in the United States 
and delivered to the Commission for the one-year 
period beginning July 1, 1962. 

‘“‘The prices are, for plutonium metal, $12 per 
gram. For Uranium 233 nitrate, $15 per gram of 
U-233. 


[638] 


‘These prices are based on the estimated fuel 
value of the materials and are identical with those 
to be paid for these products of reactors abroad 
fueled with material supplied by the United States.’’ 


Yes. 

Mr. Sigal: I would like to call Mr. Claytor’s 
attention to the language Mr. Morrisson used yester- 
day if he still has any question about it, on page 
600 of the transcript: 

“There is a further unclassified price of $12 a 
gram which has been guaranteed from June 30, 1962 
to June 30, 1963.”’ 

Mr. Claytor: That is right. I think you said 
after 1962. I got the impression that applies to the 
rest of the period. 

Mr. Sigal: I had no such intention. 

Mr. Claytor: Very well. It is correct now, any- 
way. 

Mr. Morrisson: I think we should clarify the 
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record in one other respect, Mr. Examiner. Mr. 
Sigal’s statement was that I said that the $12 price 
was the price which the Commission would pay. 
That is not what I said. I said that is a price which 
has been guaranteed. 

The Presiding Officer: I noticed that; yes. 

Mr. Sigal: I greatly appreciate the correction. I 
think that is very illuminating. I think the ap- 
propriate 


[639] 


argument will come at a later date as to what the 
significance of the difference is. 


By Mr. Sigal: 

Q. PRDC presumably was aware of this release at the 
time it was made, would you not say, Mr. Acker? That 
is, November 18, 19562 A. Yes. We have a copy of it. 

Q. You have a copy of it? A. Yes. 

Q. You stated earlier that the Exhibit XXIX which 
gives the estimates of income for the operating period was 
prepared in the latter part of December, 1956; is that 
right? It is dated December 31, 1956. A. That is right. 
But in all fairness, Mr. Sigal, we have been making studies 
on which these figures are based for some period before 
that time, a matter of months. So that some of the figures 
reflect considerations which were determined a long time 
prior to December 1956. 

Q. You mean that the considerations that you had in 
mind in December 1956 did not include the announced 
price, or this announcement of AEC in November 1956? 
A. They took that into consideration; yes, 
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Q. In so far as any calculations for the year beginning 
July 1, 1962 are concerned, they presumably took into con- 
sideration this announcement of AEC, did they not? 


[640] 


A. They certainly did. 

Q. And furthermore, with respect to any calculations 
for the years thereafter, they took into consideration this 
announcement of the AEC? A. They took into considera- 
tion, Mr. Sigal, everything that we knew at that time. 

Q. Everything that you knew in December of 1956? 
A. That is right. 


[690] 


Q. And at the present time you have no commitments 
of any kind from your member companies or banks for the 
contribution or loans in excess of the amounts which have 
previously been testified to, is that right? A. That is 
right. 


° o * 
Cross Examination by Mr. Maslowskt 


[707] 


Q. There has been a considerable amount of discussion 
in so far as the loan guarantee is concerned, and in so far 
as this assistance is concerned that the members of APDA 
may be giving PRDC. Were there any special reasons for 
this kind of a setup? A. Do you mean with the two dif- 
ferent organizations? 
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Q. Yes. A. Yes. The APDA group was a group in- 
terested primarily 


[708] 


in research and development, and the creation of a con- 
ceptual design and study of the whole problem of the ap- 
plication of nuclear fission to the production of electricity, 
or heat that could be used for the production of electricity. 
The PRDC group represents such members of APDA, with 
several others added, who were interested in carrying the 
research and development work on from that point, and 
actually putting up their money to construct a demonstra- 
tion reactor plant. It just represents a difference in the 
particular interests of the members of each group, bearing 
in mind that there are a number of companies that are 
common to both. 


Cross Examination by Mr. Morrisson 


[729] 


Q. As I understand your testimony of the other day, 
Mr. Acker, you indicated that the contingencies in general 
are not intended to cover design changes. Is this correct? 
A. That is my understanding. 

Q. What provision, then, have you made to cover the 
cost of possible alterations in the designs of the reactor 
plant? A. To cover the alterations, the cost of the re- 
design, or of the equipment that might have to be sub- 
stituted for something already purchased? 

Q. Let’s cover it both ways. First of all, the possibility 
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that design. changes may be be made prior to the time the 
equipment is ordered, which increases its cost; secondly, 
the possibility that design changes may be made after 
equipment has been obtained so that it is necessary to 
serap that equipment and substitute something else. A. 
We have discussed before in this proceeding the 


[730] 


$5 million allowance that we have in the PRDC over-all 
cost estimate for research and development work. I would 
think that design changes would be covered by that item. 
You will remember that there is an aggregate of $142,000 of 
contracts allocated to that item to date. In addition, the 
amount at which we have the test equipment and devices 
to be received from APDA, included in our cost estimate 
the approximately $4.1 million, whereas, in our financial 
figures, we have taken that in at only $3 million. So the 
difference would be available in our resources to take care 
of equipment changes. I would think that the $5 million 
would be available for design, and approximately $1 mil- 
lion would be available for changes in equipment. If either 
or both items were not sufficient to take care of modifica- 
tion of plant equipment, we would expect that our member 
companies would be glad to put up whatever additional 
amount were required. There are, however, no commit- 
ments on their part to do so. 

Q. I want to come back to that in a moment. Let me 
ask you this: Is the $5 million intended as a provision 
for increased procurement costs that might result from 
design changes, or increase in construction cost? A. No, 
it is not. It could be, if there were any available, but 
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that is not the intent of the item in the construction esti- 
mate. It is for research and development, re-design, any- 
thing of that kind. 


[731] 


Q. And there are a number of, at least, possibilities in 
which additional research and development might be found 
necessary? A. That is right. 

Q. Let me inquire a little more about this $1 million 
item which, as I understand, is the difference between the 
$4.1 million, in which there is included in the construction 
estimate the cost of those components which APDA will 
procure, and the $3 million which is charged as APDA’s 
contribution to the project. Is that a correct explanation? 
A. Right. 

Q. Exhibit XXI to the license application, or suppose 
I call it license Exhibit XXI— 

The Presiding Officer: To distinguish it from 
Acker? 
Mr. Morrisson: Yes. 


By Mr. Morrisson: 

Q. That is the agreement between PRDC and APDA? 
A. That is right. 

Q. Article 1-B of that agreement states, does it not, 
that the equipment and devices referred to in that article 
will be transferred on a where-is, as-is basis, and APDA 
will be compensated therefor on the basis of the salvage 
value of such equipment and devices as determined by 
agreement. Is not this $1.1 million, then, an amount which 
PRDC 
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[732] 


is obligated to pay to APDA in compensation for the equip- 
ment and devices which APDA will transfer? A. No. In 
connection with the salvage value, discussions between 
APDA and PRDC fix the basis on which the salvage value 
will be calculated, and it has been agreed that it would 
be the scrap value of the metal involved in the APDA 
test facilities and devices. Based on calculations as to the 
quantities of various classes of metal involved and the 
scrap values of such metals, the salvage value, for purpose 
of calculation at this time, is indicated at about $55,000. 

Q. Where does that appear in the cost of construction 
that PRDC would pay? A. I don’t think it appears, Mr. 
Morrisson. 

Q. This is not a final agreement as to the salvage value, 
but it is the present basis of the discussion? A. That is 
our estimate of what it would be at this time, that is right. 

Q. Then is not the actual contribution made by APDA 
to this project, that is, in addition to the $4 million which 
it is to put up for research and development, is not its ac- 
tual contribution the difference between $4.1 million, which 
it will pay for these components, and the $55,000 which 
it will receive for them? A. I would say that was a fair 
statement. 

Q. This is the amount that APDA will be out-of-pocket 
in connection with its participation in the construction 


[733] 
of this component test facility? A. Yes. If its costs are 
in accordance with our estimates and our own cost estimate. 
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Q. Has the management of PRDC considered the magni- 
tude and cost of these possible changes and made any de- 
terminations as to whether the financial arrangements which 
they have made will be adequate to take care of this sort of 
change? A. I am really glad to have the opportunity to 
clarify our position on that matter, Mr. Morrisson. I be- 
lieve I testified previously in answer to Mr. Sigal’s question 
somewhat along the same line to the effect that when we 
were 

[762] 

faced with whatever recommendations we might have from 
Dr. Bethe in particular it would be a management decision 
at the time depending on the circumstances. I was thinking 
as the chairman of the finance committee of PRDC at that 
time principally in the financial concept. So far as the 
safety features of this reactor are concerned, it is the 
full intent of the management of PRDC to accept and 
abide by the recommendations of its consultants, its nuclear 
experts in this field and in particular and specifically, if 
you will, Dr. Bethe. I can not conceive that the manage- 
ment of PREC would go forward with this project if there 
were any question by their own consultants as to the safety 
of the reactor, and of course it is obvious that the reactor 
can not be operated without a license from the AEC, and 
it is my understanding that they, too, have to be satisfied 
as to the safety of the reactor. 

As against the possibility of changes having to be made 
in connection with the recommendations of our consultants, 
I will say that we do not have the complete financial situa- 
tion that we might be faced with covered by firm commit- 
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ments at this time, but I express my own opinion, as a re- 
sult of discussions with my associates in this project, that 
having gone forward to the extent that we have in financing 
this project and with the interest that we have in its comple- 
tion, I have every confidence that these companies will put 
up the additional funds necessary to take care of whatever 
adjustments, 


[763] 


changes, modifications are required. 

Q. You say this is your opinion based on discussions 
with your associates. Has this matter specifically been 
discussed with the member companies? A. We have had 
many discussions, Mr. Morrisson, as to the future possibili- 
ties in connection with modifications and changes of this 
reactor plant. 


[78] 


Q. This comes to a question I was going to take up with 
you anyhow. On the table that shows the calculation of 
steam revenue you have shown an increase in net plant 
capability starting from about 103,000 kilowatts in 1961 and 
increasing to 155,000 in 1966, and subsequent years? A. 
Right. 

Q. This corresponds, I take it, to a similar increase 
in the table entitled ‘‘Calculation of Plutonium Reserves,’’ 
it says here, but I think that should be ‘‘Revenue’’, should 
it not? A. Where is that reference? 

Q. There is a small sheet as part of Acker Exhibit No. 
10 entitled ‘‘Calculation of Plutonium Reserves.’’ I be- 
lieve the word should be ‘‘Revenue’’ rather than ‘‘Re- 
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serves.” These pages are not numbered so I can’t identify 
it more directly than that. 

That shows an increase in reactor power level expressed 
in megawatts of heat running from 300 in 1960 up to 430 
by 1966, and subsequent years. 


[779] 


A. That is true, Mr. Morrisson. I would like to call at- 
tention to the fact that quantities of plutonium produced 
are omitted from this exhibit in as much as they would 
lead to possible calculations from which the price schedule 
for the plutonium could be derived. Again the assump- 
tion on which we have based our plutonium revenues is 
that the current classified schedule will continue in effect 
throughout the operating period. 

Q. I was asking you at the moment only about the re- 
actor power level and the change in that power level which 
is shown on these two exhibits. A. I would like just to 
clarify what I said a little further, and that is that my 
understanding is that the present price schedule for pluton- 
ium provides for different prices for different qualities of 
plutonium. The price announced for the period beginning 
June 1, I think it is, or July 1, 1962 through July 1, 1963, 
is published as a base price, and our plutonium revenue 
figures are based on the assumption that there would be 
different prices available during that year and thereafter 
for different qualities of plutonium. 

; The Presiding Officer: Should that exhibit be cor- 
rected so the word ‘“‘reserve’”’ is changed to ‘‘re- 
venue’’? 

Mr. Claytor: I think we should note on the rec- 
ord that the heading of the sheet entitled *¢Calcula- 
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tion of Plutonium Reserve’’ in Acker Exhibit No. 
10 for identification 


[780] 


should read ‘‘Calculation of Plutonium Revenue’’, 
not ‘Calculation of Plutonium Reserve.” 

The Presiding Officer: Very well, the amendment 
may be made. 

Mr. Morrisson: Thank you. 


[781] 


Q. Does this manning table cover the personnel re- 
quirements for the entire plant which will be operated 
by PRDC! Let me clarify my question. In APDA 115 
which is in 

[782] 


the record as an exhibit to the license application— 

Mr. Claytor: Exhibit X-A to the License applica- 
tion. 

Mr. Morrisson: On vage 106 there is a plot plan 
of the plant which shows various structures, the re- 
actor building itself, the steam generator house, the 
central house for electrical equipment, the sodium 
and gas building, the service building, a building 
for decay storage, a sewage plant, holdup tanks for 
waste disposal, railroad tracks and various other 
things of that kind. This manning table rep- 
resents, does it, the personnel force required to 
maintain and operate all of these buildings and the 
associated grounds? 
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A. That is true. 

Q. If you will come back to the figures on steam and 
plutonium revenue, on the steam revenue figure you have 
projected here an availability factor which starts at 40 per 
cent and rises ultimately to 80 per cent. A. That is right. 

Q. How does this compare with a plant availability fac- 
tor on a new conventional generating plant? A. It would 
depend greatly, of course, on the use to which the plant 
was put, whether it was a base load plant or was being used 
as a peak load carrier. 

Q. Let us assume a base load plant. A. On the average 
I would say that the availability 


[783] 


factor might be considerably higher for a conventional 
steam plant than the ultimate figure of 80 per cent which 
we have projected. 

Q. Higher than the ultimate figure of 80 per cent? A. 
That is right. 

Q. In the initial years what sort of availability figure 
would you assume on a conventional plant? A. It would 
be very much higher if you could fit it in to the base load of 
the company. 

Q. Assuming you could use the power? A. Yes. 

Q. In your situation here Detroit Edison is obligated, 
is it not, to buy whatever steam the plant produces whether 
or not Detroit Edison can use that steam? A. That is 
right. 

Q. So there is no problem of fitting it into a load, the 
plant will sell whatever steam it can produce? A. That is 
right. 

Q. This factor is therefore a factor which reflects your 
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judgment as to what is now a reasonable estimate of what 
the plant can produce? A. That is right, and one factor of 
the rate paid by Detroit Edison takes into account the 
availability of the plant. 

Q. This is quite an uncertain item, is it not, at the 


[784] 


present stage of development of the plant? A. Yes, it is. 

Q. In other words, the actual availability could be 
substantially higher than you have shown heret A. It 
could be higher or lower. 

Q. Or it could be lower? A. That is correct. 

Q. I note that the steam agreement, which is one of the 
exhibits to the license application here, Exhibit XXV on 
page 11, in paragraph numbered D, states that ‘‘In view 
of the experimental nature of the project of the company 
extended shutdowns of reactor plant may be required in 
addition to regularly scheduled shutdowns for nuclear 
material loading and for maintenance.”’ 

Have you taken that possibility into account in project- 
ing this availability factor of the plant? A. We have to 
the extent that they can be taken into account with the 
knowledge that we presently have before us, Mr. Morrisson. 

Q. Is it your assumption that these shutdowns are more 
likely to occur in the early period than in the later period 
of operation? A. I would think so, or during the middle 
period of operation. 

Q. This is perhaps a detail, but just as a matter of 


[785] 


interest why is it that the availability factor is shown at a 
lower figure in 1967 than in 1966? A. That is because of 
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allowance being made for scheduled shutdown for a part 
of that year. 

Q. A scheduled shutdown for what purpose? A. For 
general overhaul and maintenance. 

Q. Isee. Is that the only such general scheduled shut- 
down that you have allowed for or are there others? A. 
I can not say in detail, Mr. Morrisson, but I would say that 
there is provision in these assumptions of availability factor 
for incidental shutdowns from time to time. This is a 
scheduled proposed shutdown. 

Q. Now if you will turn to the table entitled ‘‘Caleula- 
tion of Plutonium Revenue”’ you have testified, have you 
not, that these revenues are based on the assumption that 
certain prices which have been guaranteed for a limited 
period of years will continue applicable throughout the 
operating period of this reactor? A. That is right, Mr. 
Morrisson. 


Q. This is only an assumption, is it not? A. That isa 
pure assumption. 

Q. So the actual revenue figures could differ substantial- 
ly from those shown on this chart, depending on whether 
that assumption turns out to be valid? A. That is true. 


[786] 


Q. These figures are also based on certain assumptions 
as to plutonium production, and you have explained that 
the detail figures on plutonium production can not be 
given here. A. That is right. 

Q. My question, however, is, given the present state of 
knowledge about the reactor, do you believe it is possible 
to estimate now with a high degree of reliability what the 
quantities of plutonium production will be. or is this also 
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a factor which is subject to a considerable range of uncer- 
tainty? A. No, Mr. Morrisson, I am advised by our staff 
and consultants that on the basis of specific assumptions as 
to power levels, and so forth, the production of plutonium 
can be accurately estimated. 

Q. But this does depend upon specific assumptions as to 
power? A. That is right. 

Q. This reactor has not yet been built. Can you say 
with assurance that it will achieve 100 electrical kilowatts of 
power equivalent or that it will not achieve more than 150? 
A. No, I don’t think that I can say that specifically for 
myself. Any statements made, any assumptions made, are 
based on theoretical calculations of our staff and con- 
sultants. 


[787] 


Q. In other words, these assumptions are based on 


the best information available to you at the present time? 
A. That is right. 

Q. But any projection as to the physical fact with re- 
spect to the operation of this reactor in terms of the 
power it will achieve, the quantities of plutonium it will 
produce, the quantities of steam it will produce, are all 
merely estimates at this point based on the projected 
operation of a plant which has not yet been built? A. 
Yes. 

Q. Besides which there is not much operating experi- 
ence of this character? A. I believe you could say, Mr. 
Morrisson, if the assumptions are sound, the results can be 
accurately calculated. 

Q. Yes, I understand that. The same observation 
may be true with respect to the quantities of material 
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which will have to be submitted for chemical processing 
and therefore the cost of chemical processing, is it not? 
A. Yes, that is very true. 

Q. Can you tell me whether the data on which this 
table was based assume a reloading cycle under which the 
plant will be shut down for reloading once a week or wheth- 
er they assume a change in that reloading cycle? A. I 
am not competent to testify as to the projected 
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reloading cycle, Mr. Morrisson. 

Q. Who would be competent on that? A. Mr. Amorosi. 

Q. Then if I can summarize a little bit the picture on 
the operating side we have identified a number of kinds 
of uncertainties with respect to the operating costs and 
revenues of the plant, and when I use the word ‘‘uncertain- 
ty’’, Mr. Acker, I don’t use it in any critical sense. I am 
simply trying to point out that in the state of our knowledge 
with this being frankly an experimental plant it simply is 
not humanly possible to project these costs and revenues 
with the degree of assurance that one might have with a 
conventional plant. Isn’t that so? A. That is certainly 
true. The very reason for the construction and proposed 
operation of this plant, Mr. Morrisson, is to remove these 
uncertainties. 

Q. Your purpose in building the plant is to find out 
what these figures will be? A. Exactly. 

Q. That is right. We have identified a number of fac- 
tors of this kind as to which, while you have estimates 
which you believe to be as valid as you can make them, 
there are elements of uncertainty. Perhaps we could clas- 
sify those into two types. One type concerns the physical 
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facts of operation of the plant, what power loads will be 
achieved, what burnup 

[789] 
st will achieve, what quantities of plutonium it will pro- 
duce, what quantities of material will have to be proc- 
essed chemically, and the like. This is one area where 
there are some uncertainties. A. That is very true. 

Q. Another area to which we have referred concerns 
the prices which you will be charged or will pay for cer- 
tain of these things, including the price for plutonium 
which is guaranteed for a limited period, including also, 
I believe—and correct me if I am wrong—the cost for 
chemical processing as to which you have a proposal cov- 
ering the period up to 1967, I believe. A. That is right. 

Q. And incidentally, that proposal itself indicates that 
there may be some adjustments, does it not? A. That is 
right. 

Q. Finally, there are use charges which are computed 
on the basis of a Commission price for uranium which 
also is not a guaranteed price throughout the period of 
operation? A. That is true. 

Q. Perhaps when I was talking about the physical 
facts I might have mentioned also the manpower require- 
ments, some of which also will have to be firmed up fol- 
lowing the submission of more detailed information on 
some of the operating procedures of the plant. 


[790] 


A. That is right. 

Q. So there are these kinds of areas as to which pre- 
cise prediction is difficult at the present time? A. That 
is very true. 
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Q. What you have attempted to do, as I understand 
this, is to give your best estimate based on present in- 
formation, recognizing that the actual outcome might be 
very different, that it might be more favorable or less 
favorable? A. That is perfectly true. We are up against 
the same thing that we would be up against at the start 
or beginning of any commercial enterprise. The areas of 
uncertainty here are greater, however. 


Q. Has there been discussion by the management of 
PRDC or with the member companies as to what your 
situation would be during the operating period should 
you fail to receive the revenue which you have projected 
on the schedules or should your costs exceed those which 
have been projected on these schedules? A. There has 
been no specific discussion to that effect. 


Q. Has there been recognition of the possibility that 
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conditions could be such that the operation of the plant 
would result in a net cash deficit? A. Oh, yes. 

Mr. Sigal: Mr. Examiner, I think there is a 
limit to the extent to which this kind of question 
should go. Mr. Acker said in response to the pre- 
vious question there had been no discussions. That 
seems to me to settle that question. Now Mr. 
Morrisson goes on and asks for recognition. What 
does that mean? The look in somebody’s eye? 
There have been a lot of questions like this by Mr. 
Morrisson indicating the kind of answers that are 
desired, and it is no satisfactory explanation to say 
that this is cross examination. 
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Mr. Morrisson: Mr. Examiner, I have asked my 
question and it has been answered. I don’t think 
there is a question outstanding unanswered. 

The Presiding Officer: Very well. You may pro- 
ceed, Mr. Morrisson: 


By Mr. Morrisson: 

Q. Have you computed, Mr. Acker, the values of the 
inventory of source and special nuclear material which 
will be in the possession of PRDC or under its custody and 
control during the operating period? A. Yes, those fig- 
ures are available. 

Q. I don’t think they appear on any of these exhibits, 
although I think they can be determined by computation 
from 
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the figures which you have given for either the use charge 
or the value of its waiver? A. I think you are right, Mr. 
Morrisson. I think they appear for the years during which 
the use charge would be applicable assuming that the 
waiver of the use charge would be made. 

Q. I think you gave a quantity in kilograms but not 
a value. Let me get it at this way: It is my understand- 
ing that the value of the inventory during most of the 
operating period from 1961 on would range somewhere 
between 16 and 18 million dollars. A. I believe that is 
correct. 

Q. Is that substantially correct? A. Yes. 

Q. What provision have you made or do you antici- 
pate making to reimburse the Atomic Energy Commis- 
sion in the event that this inventory or part of it were 
destroyed or rendered unusable? A. I can’t say that any 
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specific provision has been made, but I would like to call 
attention to the fact that some of the member companies 
of PRDC have guaranteed the bank loan of $15 million. 
If there were financial obligations of PRDC which would 
not permit it to take care of all of its operating costs, 
such costs as you indicate and also service its debt, the 
member companies would be called 
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upon to make good on such guarantees. So in effect we 
have a reserve of $15 million for contingencies not re- 
flected in these figures which could be used as against any 
additional costs that are not reflected here. 

In other words, if our operating expenses were so much 
higher than are indicated here or some other element of 
cost such as you suggest entered into our operating cost 
we would be in the position of possibly not being able to 
take care of the repaying of our debt. In that event we 
could call upon our member companies to take care of the 
repayment of the debt, and to the extent that we have 
provided for it in these estimates such funds would be 
available to meet other operating costs. 

Q. You will be paying off principal on the long-term 
bank loans, will you not, at the rate of $2 million a year 
beginning with 19647 A. That is right, and I think it is 
a higher figure in the last year. 

Q. With a higher figure the last year, that is right. 
To the extent that that principal is paid off the member 
companies will have been relieved of the obligation under 
their guarantee? A. That is right. 

Q. So by the beginning of 1970 their aggregate obliga- 
tion will be only $3 million and not $15 million? 


59 


794 


[794] 


A. Yes. That is a very excellent point. It is a decreas- 
ing reserve, in other words, Mr. Morrisson. 

Q. I again ask you, sir, supposing something untoward 
should happen which resulted in the destruction or in 
rendering unusable this inventory of special nuclear ma- 
terial in the year 1970, what provision would be made to 
take care of the obligation to the Commission for the 
charge for this loss of material? A. I can not say at this 
time, Mr. Morrisson. That is something I would like to 
discuss with my associates. I think it is a condition we 
would have to meet at the time, depending upon the cir- 
cumstances at the time. 

Q. You are aware, are you not, that one of the Com- 
mission charges for special nuclear material under Sec- 
tion 70.23 of the regulations is a charge for the use, con- 
sumption or loss of the material? A. Yes, so I under- 
stand. 

Q. So as the testimony stands at present you do not 
know what provision the company has made to meet this 
charge should it arise? A. Not in the event of the loss 
or destruction of a substantial portion of the inventory. 


[826] 


By Mr. Morrisson: 

Q. Mr. Acker, I would like to come back once again 
to the question which we were discussing before as to 
the possibilities that might arise here either that the con- 
struction estimates will be exceeded or that the operating 
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situation will be less favorable than it has been shown 
to be on these various exhibits which have been sub- 
mitted. I think we agreed that there are some possibili- 
ties that either of these events might occur. A. I think 
there are possibilities. 

Q. Can you tell me as specifically as you are able to, 
what discussions have been had with the member com- 
panies with respect to the possible demands that might be 
made on them for additional contributions? A. Mr. 
Morrisson, all of the people who are involved in this 
project representing their individual member companies 
are corporation executives. They deal every day with the 
possibilities of things that may happen in the future. They 
have to project their businesses into the future to deter- 
mine what additional financial support they have to get, 
what their operating results may be, whether they can sup- 
port the additional investment which must be made in the 
business. We are all aware of the fact that this is a more 
difficult field in which to prognosticate the future than the 
field in which we are doing business. We have many times 
discussed the possi- 


[827] 


bilities that there may be additional demands made on us, 
but nobody has made any commitment as to what he would 
do under those circumstances. That is a contingency which 
we expect to meet when it arises, and my own personal 
conviction is that this group will go forward in support of 
this project and see it through to completion. 
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Re-cross Examination by Mr. Sigal 


[841] 


Q. No, no. I didn’t make my statement clear. I said 
that your calculation was based on several assumptions. 
I will say your calculation was based on several consid- 
erations, one of which was the current price paid for plu- 
tonium, a second one of which was this $12 guaranteed 
price of January 1, 1962. Do you recall that testimony? 
A. Ido not, Mr. Sigal. I think whenever I talked about 
our estimates of plutonium revenues I have always said 


[842] 


that our assumption and our only assumption was that the 
current price schedule which is now classified would be 
maintained and available to us throughout the entire ten- 


year operating period. 


[843] 


Q. Then please explain your position, Mr. Acker. A. 
I have said several times that our assumption was that 
the present schedule of plutonium prices, classified, would 
remain in effect and would be available to us during the 
ten-year operating period. 

Q. You made that assumption in December 19567 A. 
Yes. 

Q. Although you knew at that time that AEC had made 
an announcement to the effect that the guaranteed price 
for plutonium after July 1, 1962 would be $12 per gram, 
is that right? A. That is right, Mr. Sigal. 
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Q. What reason did you have to believe that PRDC 
would receive a sum different than the $12 guaranteed 
price after July 1, 1962? A. We had no reason to believe 
that that can be demonstrated. That is an assumption, 
as I said originally, that we made. 


[849] : 


Q. Did you diseuss with any individual member of 
PRDC what such member would do in the event the funds 
committed or guaranteed for PRDC would not be suffi- 
cient to meet its expenses? A. Yes. I discussed it with 
many of them. 

Q. Can you name the individuals with whom you dis- 
eussed it and the nature of the conversation? A. I think 
if you will look at the names of the members, the trustees 
of PRDC, that would be my answer. 

Q. You discussed it with every one of them? 


[850] 


A. I have discussed it with them as a group. I have dis- 
cussed it with many of them individually. 

Q. Was there any conclusion drawn on the question of 
what they would do in the event there was not enough 
money to meet the obligations of PRDC over and above the 
contributions and the guarantees? A. None whatsover, 
but I felt it my duty as chairman of the financial commit- 
tee, Mr. Sigal, to point out to them this possibility. The 
schedules themselves show need for temporary loans, 
and they are all on notice that we may ask them to advance 
funds to take care of such temporary borrowing. 
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Q. But none of them said to you what he would do? 
A. None of them made any commitment whatsoever. 


HANS A. BETHE 


[1145] 


Cross Examination by Mr. Sigal 


Q. Dr. Bethe, I call your attention to the following 
colloquy between Mr. Cannon, Chairman of the Appro- 
priations Committee, and Mr. Strauss, Chairman of AEC, 
which appears 


[1146] 


in the same volume at page 239. A. Yes, I have that. 
Q. In order to get the context, I would like to read Mr. 
Cannon’s statement first: 

“Let me ask this. We discussed yesterday in 
exhaustive detail the roadblocks and bottlenecks in 
the negotiations in order to get Detroit Edison into 
construction of this fast breeder reactor. Here is 
another cause for delay, and it was not mentioned to 
us. I cannot understand why it was not mentioned 
to the committee when we were discussing these other 
causes for delay. Furthermore, we discussed yes- 
terday the danger connected with the possibility of 
these plants getting out of control. We discussed 
that in detail, and still we are not told what was the 
cause for failure to approve designs of this plant 
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that we are so anxious to get along with. Why was 
this not mentioned to us, Mr. Chairman? 

“Mr. Strauss: It was. It was stated that this 
fast breeder was the most hazardous of all the 
reactors.’’ 

Do you have any comment on the statement of Mr. 
Strauss? 

Mr. Claytor: I object to a question of ‘‘Do you 
have any comment on a statement’’. 

The Presiding Officer: I think so, Mr. Sigal. I 
will sustain the objection. 


[1147] 


By Mr. Sigal: 
Q. In the light of these statements, Dr. Bethe, are you 
inclined to make any change in the testimony that you gave 


with respect to the hazards of a fast reactor? A. No, Iam 
not inclined to make any changes. I did mention in my 
written testimony various areas in which special investi- 
gations are needed for the safety of fast reactors. Similar- 
ly the Safeguards Committee letter of June 6 mentions vari- 
ous areas. These are essentially identical. Obviously there 
are areas which require special attention. Obviously these 
areas have to be dealt with, although I have no knowledge 
whether this is so, I presume the gentlemen who have made 
such comments as you mentioned have in mind that these 
various areas have to be cleared up in detail. 


KENNETH E. FIELDS 
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[2705] 


Cross Examination by Mr. Sigal 


By Mr. Sigal: 

Q. Iwas going to get to the second point of that answer, 
Mr. Fields. Aside from any published regulations, are there 
any kind of standards, criteria, considerations, published 
or unpublished, which the AEC has established to assist 
in determining whether or not an applicant is financially 
qualified to engage in the proposed activities? A. I have 
a problem on that question, on informally. I don’t see 
how a standard could be established if it is informal. We 
will use our judgment on the financial qualifications in line 
with this particular regulation. Now whether this is in- 
formal or how you term this, I presume that we will do so 
on the basis of this record, using our best judgment and 
opinion as it is developed in this hearing, and to set these 
matters down as a regulation I doubt whether one could do 
this in too great detail. One will always rely on judgment 
in arriving at these findings and determinations on this 
point. 

But in any event, insofar as I know, there are no other 
regulations by which we currently have in hand to make this 
determination. 

Q. Then I gather you also stated there are no written 
criteria, whether in regulation form or otherwise, which 
would be applied by the Commission in determining financial 
qualifications of applicants. 


[2706] 


A. Tam not aware of any; no. 
Q. In regard to section 50.60(C)(2), which I mentioned 
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earlier, that section states that in order to obtain approval 
of the Commission of an application, the applicant be finan- 
cially qualified to assume responsibility for the payment of 
Commission charges for special nuclear material, and to 
undertake and carry out the special use of the nuclear 
material for a reasonable time. 

What standards, if any, has AKC established in order 
to determine the financial qualifications of an applicant 
under this section? A. Here again I believe the answer is 
the same. I am not aware of a written, published or other- 
wise set forth standard for judging this. It is again a 
review of the specific license application and the judgment 
issued at the time as to the qualifications. 

Q. When you say at the time, you mean at the time 
that the license is issued? Is that what you mean? Or at 
the time the application is considered? A. It may be a 
judgment then or when the actual transfer of the material 
is to take place; yes. 

Q. Are you finished with your answer? A. Yes, I have 
finished. 

Q. Then with respect to the time of the determination, 
you say that with respect to the transfer of nuclear ma- 
terials, 


[2707] 


the determination will be made and the criteria established 
either at the time the application is considered or at the 
time the nuclear material is transferred. 


* *# * 


[2743] 


By Mr. Sigal: 
Q. Certainly it is true, is it not, that AEC has not es- 
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tablished any guaranteed price for plutonium based on its 
fuel value for the period after June 30, 1963. A. That is 
correct. 

Q. Now, Mr. Fields— A. Could I put something on this 
further point to clarify my previous answer? 

Q. Surely. Go ahead. A. I think the record should 
show that this belief on my part as to where the value of 
plutonium may go does not rest alone on any technical 
knowledge I have, of the nuclear fuel processes. HEssen- 
tially this is not a belief based on any technical qualifica- 
tions I have as a nuclear scientist or nuclear engineer, but 
on the belief that if it proves to be of value in nuclear power 
plants that there will be many other factors that determine 
the value in relation to other materials as well. 

Q. Assume that the record shows, Mr. Fields, that if 
PRDC receives only $12 per gram for the platoniaom which 


it expects to produce in this reactor it will be many millions 
of dollars short of the income it needs to operate the re- 
actor, does AEC have any criterion applicable to this cir- 
cumstance for the purpose of determining whether or not 
PRDC is financially qualified to operate the reactor? 


[2744] 


Mr. Morrisson: Objection. 

Mr. Sigal: This is an entirely different matter 
from what we considered before. 

Mr. Morrisson: It still goes to the question whether 
there are any criteria on the issues of financial quali- 
fication other than those already set forth in the 
published regulations of the Commission. That has 
been answered many times. 
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Mr. Sigal: I would like to have an answer for the 
record. 

The Presiding Officer: I think he will testify that 
there is no criterion outside of those published in the 
Federal Register. 

The Witness: That is true. 


-_ * * 


[2753] 


Q. Is there any agreement or arrangement of any kind 
between AKC and PRDC relating to the charges which AEC 
will make for the use of special nuclear materials after 
June 30, 19607 A. Just a minute. The charges we will 
make to PRDC for the use of special nuclear material? 

Q. Specifically for the uranium which you will deliver to 
PRDC. A. There is a provision in the contract that waives 
the use charge for five years, I believe, of the operation of 
the plant, after a license is issued to operate. 

You are perhaps not referring to this? 


[2754] 


Q. I want to make it clear. I am asking now for the 
period after the period of the waiver. A. I know of no 
agreement for anything beyond what is in the contract on 
that waiver provision. 

Q. The contract makes a provision for the waiver of 
use charges? A. Yes. 

Q. For the first five years after the license is granted? 
A. Yes. 


2754 


C. ROGERS McOULLOUGH 


[2999] 


Cross Examination by Mr. Morrisson 


Q. Dr. McCullough, there has been a great deal of dis- 
cussion in this proceeding about the whole problem of 
evaluation of reactor hazards, the special techniques and 
special problems which have been presented by such evalua- 
tion. 

I would like to include in the record a statement of your 
general views on these questions of hazard evaluations, 
and for that purpose I would like you to look at the tran- 
script of the hearings before the Joint Committee on Atomic 
Energy on Governmental Indemnity for Private Licensees 
and AEC Contractors Against Reactor Hazards, at pages 
4T and 48, the passage that I have marked, and ask you if 
you still agree with the views expressed in that passage? 


[3000] 


Mr. Morrisson: If he says that he does, Mr. Ex- 
aminer, then I would like to have that passage read 
into the record as a portion of Dr. McCullough’s tes- 
timony, rather than take the time of asking specific 
questions addressed to this point, because I think it 
well expresses the point I am trying to get at. 

The Presiding Officer: Very well. 

Mr. Morrisson: For reference, I am starting at 
the middle of page 47 and carrying through to the 
second full paragraph on page 48. 
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The Witness: Do you wish me to read this to 
myself? 

The Presiding Officer: Yes, sir. 

Mr. Morrisson: Just to be sure that you concur 
now in the views expressed in that passage. 

The Witness: I accept this. 

The Presiding Officer: Let Mr. Maslowski see 
it, please. 

In order to save time, the statement may be in- 
corporated in the record at this point, if that is 
agreeable with you, Mr. Morrisson. 

Mr. Morrisson: Yes, Mr. Examiner. 

(The information referred to is as follows:) 

“Dr. McCullough: I think this is the right atti- 
tude, sir. 


[3001] 


‘*Care must be taken to insure that there is a low 
probability of accidents with nuclear reactors be- 
cause these machines store fission products. I think 
it is worth reiterating that these products are more 
toxic per unit weight than any other industrially 
known materials by a factor of a million to a billion. 
It depends on what standards you take. If these 
materials should be permitted to escape there is 
a possible hazard to large numbers of people and 
many square miles of territory. 

‘*Because of this possibility of a major disaster, 
even though it has a low probability, it is justifiable 
to take unusual precautions that the design, construc- 
tion, and operation are sufficiently conservative. 

“T think it is worth while pointing out that for 
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the first time in any major industrial development 
an attempt is being made to foresee the possible acci- 
dents or disasters, and to take positive steps to 
prevent them. The introduction of this new philoso- 
phy poses difficult problems. But because of the po- 
tential hazard to people, and even future genera- 
tions, it is imperative to face and solve these prob- 
lems. 

“It should be made clear that the hazards associ- 
ated with nuclear reactors or any other peaceful ap- 
plication of atomic energy are related to the highly 
toxic 


[3002] 


radioactive materials which are generated. 

“cThese facilities that we are talking about do not 
have an explosion hazard in the sense of a possible 
detonation which would devastate large areas by 
blast or heat effect. 

“The nuclear reaction is an extremely dynamic 
one. A nuclear reactor can increase in power level 
thousands of times in a fraction of a second if it is 
improperly designed and controlled. There is no 
other machine that I am aware of that has this 
possibility of such sudden changes in energy out- 
put. 

“‘As a result, fuel elements, control elements, and 
the structure of the reactor itself can be melted 
or even vaporized if a nuclear runaway accident 
should happen. By the proper careful design and 
the inclusion of reliable controls and safety devices, 
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it is believed that nuclear runaways can be prevent- 
ed or, at least, reduced to a very low probability. 

“One must recognize that the best known devices 
are not infallible. Even such well-known things as 
railroad rails break, turbine shafts shatter, trolley 
wheels come off and locomotive braking systems fail, 
One must admit that there is always a possibility 
that a reactor accident can occur. 

“The dynamics of a nuclear reactor are such that 


[3003] 


if a nuclear runaway is once started no human being 
can respond rapidly enough to stop it. However, re- 
actors can be designed to be self-limiting. Precau- 
tions in maintenance and operation can be taken. 
The reactor thus can be prevented, in all probability, 
from ever starting a nuclear runaway.” 


* * «@ 


MARK MILLS 


[3278] 


Cross Examination by Mr. Sigal 


Q. Do you see anything urgent so far as either the nuv- 
clear aspects are concerned or the social aspects are con- 
cerned that this schedule be adhered to. A. I have a feel- 
ing this is really outside of my competence, but let me an- 
swer a little bit indirectly. Practically all advanced tech- 
nological. developments take place with a sort of combined 
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construction and research and development and necessary 
dovetailing of these things and it seems to me that just 
how this is done really pretty much has to be left up to the 
people doing it. They are the ones who can see the best 
ways to schedule different parts of the job in view of de- 
velopment information they see coming along that will in- 
fluence, in view of the fact some parts of it are not sensi- 
tive to the kinds of information that they believe is likely to 
be developed and pertinent and so on. 


[3285] 


Mr. Morrisson: Mr. Radley, will you take the 
stand, please. 


H. MONROE RADLEY was called as a witness and hav- 


ing been first duly sworn, was examined and testified as 
follows : 


Direct Examination by Mr. Morrisson 


Q. Will you state your name and address for the rec- 
ord? A. H. Monroe Radley, 3701 RB Street, N. W., Wash- 
ington, D. C. 

Q. Are you the H. Monroe Radley who prepared narra- 
tive testimony consisting of nine pages which was recent- 
ly filed in the proceeding? A. Iam. 

Q. Mr. Radley, will you look at page 2 of that testimony 
on the first line. It states ‘‘From 1942 to 1948 I was an 
engineer” and so forth. Are those dates correct? <A. 
That should be 1943. 

Q. 1943 to 19487 A. That is correct. 

Mr. Morrisson: Mr. Examiner, the date was 
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changed in ink on the copy that was filed with the 
reporter this 


[3286] 


morning. I neglected to call attention to it at that 
time. 

The Presiding Officer: Perfectly all right. 

Mr. Morrisson: That is all I have. 

The Presiding Officer: Very well. Mr. Sigal, you 
may cross examine. 


Cross Examination by Mr. Sigal 


Q. Mr. Radley, on page 6 of your statement, you say 
that PRDC appears to you to have under estimated the 
cost of on site labor. A. Yes, that is true. 

Q. You give your reasons for your conclusion. Can 
you give us some statement of the order of magnitude 
of the under estimation of that labor cost? A. I think that 
is where a considerable portion of the overrun is found. 

Q. The present estimate of on site labor is about $3 
million, isn’t it? A. I believe it is $5 million. 

Q. Iam sorry, yes. A. $5,235,000. 

Q. In your view it is an under estimate by some sub- 
stantial figure? A. Yes. 

Q. Is it two million, three million? 


[3287] 
A. Iam not prepared to say the exact amount. 
Q. But nevertheless it is substantial with reference 
to the total amount of the estimate of on site labor. A. 
Yes, that is true. 


3287 


Q. And you point out that your conclusion is based 
on the ratio of on site labor to total labor cost as shown 
by the construction of similar projects by AEC. How many 
projects are you familiar with in the AEC program? A. 
You mean reactor projects? 

Q. Yes. A. Ihave all construction program. 

Q. Isee. In so far as the rest of your entire experience 
with AEC is concerned, both general construction and con- 
struction of reactors, what does your experience show with 
reference to the ratio of on site labor cost to total con- 
struction cost? A. Let me put it this way. Here we have 
a ratio of $18,233,000 for material and $5,235,000 for labor. 
Usually the labor portion will run much higher than that 
on projects of this type. 

Q. You have a ratio here of say 18 to 5. A. Yes. 

Q. Can you give us the ratio that you found to be 
the case in your construction experience otherwise? A. 
Sometimes it runs as high as six to four or 


[3288] 


something like that. 

Q. That is six for total construction cost to four for on 
site labor? A. Yes. This depends on how the accounting 
is carried on. Different construction firms and estimators 
carry on accounting in different manners. So that one 
can’t be too precise about these ratios. 

Mr. Claytor: Excuse me, Mr. Sigal. You said we 
were talking about a ratio of six to four, and I 
think the record is quite unclear as to whether we 
are talking about six material to four labor. 

The Witness: Yes. 

Mr. Claytor: Or six total to four labor. It was 
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used one way one time, and another. 
The Witness: Six material to four labor. 


By Mr. Sigal: 

Q. Would you say this ratio of six to four would be 
most common in your experience with AEC? A. I would 
prefer to say it is not unusual. A lot depends, as I said, 
on how the accounting is carried on. I really could not say 
that there was any real average. 

The Presiding Officer: Does that include the in- 
direct labor, too? 

The Witness: The indirect labor down here is in 
item J on this estimate. This is just straight direct 
labor cost 


[8289] 
versus material. 


By Mr. Sigal: 

Q. You stated on page 7 that not a sufficient amount 
has been allocated to indirect and overhead expenses in 
connection with the construction of this project. You point 
out that the company has allocated $3 million to cover 
these expenses. 

Can you give us some indication of how much more 
than the $3 million would be required for this in your opin- 
ion? A. Very often ratios of 20 or 25 per cent are shown 
for that item. 

Q. What is the relationship? A. Let me clarify that. 
The total labor and material in this case amounts to 
$23,468,000. Very often the indirect and overhead costs 
will be shown as 20 per cent or 25 per cent, something like 
that, depending on how these things are defined. 
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Q. Taking the figure of $23 million as shown here, the 
overhead and indirect expenses on the basis of your experi- 
ence would run somewhere between four and five million 
dollars, rather than $3 million? A. In many estimates it 
does. 

Q. You state in the next paragraph on page 7 that the 
estimated cost of engineering and design expenses as shown 
by 


[3290] 


the company’s estimate is $900,000, and you feel that the 
estimate should be at least twice as high as the figure used 
by the company. What do you base your conclusion on? A. 
Upon engineering costs that have been reported on our 
projects. 

Q. Is there a usual percentage of engineering cost with 
relation to total construction cost? A. I quite often use 
15 per cent. 

Q. Was that based on your experience with government 
projects? A. Yes, that is true. 

Q. So if that formula were applied in this case, you 
would take 15 per cent of $32 million or roughly $5 million? 
A. The base on which you would apply the 15 per cent 
would be less than that. You would use the construction 
costs. The $32 million includes taxes and some other things 
like that. 

Q. So what you would relate that to, then, if you ex- 
clude the taxes, it would come to about $28 million, would- 
n’t it?’ A. I would have to add some of these items on 
page 5. I don’t know just what the total would be. One 
might say roughly $27 or $28 million. 

Q. Let us assume it is $28 million. Then the engineer- 
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ing cost according to your estimate would be over $4 mil- 
lion. 


[3291] 


A. Using this figure that I often use, yes. 

Q. I say using the figure of 15 per cent. A. Yes, but 
I don’t want to say that is my estimate for this project. 

Q. You say your estimate for this project is at least 
$1,800,000. A. At least $1,800,000, yes. 

Q. At least that. You also say, however, that it is 
common on government projects with which you are famil- 
iar to find that the engineering costs run about 15 per cent 
of the actual construction cost. A. That is true. The 
way we carry on our accounting, that is. PRDC may do 
it differently and that may not apply to PRDC specifical- 
ly. 

The Presiding Officer: How much have they spent 
already? 

The Witness: I don’t know. Not too much so 
far, I don’t believe. 

The Presiding Officer: I thought it was more than 
$900,000. Is that figure available? 

Mr. Claytor: How much PRDC has already paid 
to the architect-engineer? 

The Presiding Officer: No, how much they have 
spent for the cost of engineering design and ex- 
penses. ; 

Mr. Claytor: I don’t believe that figure is yet in 


[3292] 


evidence. 


The Presiding Officer: That is the reason I am 
asking the question. 

Mr. Claytor: I don’t believe it is. You mean do 
we have it. We certainly don’t have it right here. 

The Presiding Officer: Why don’t you dig it out 
and let us find out what that figure is, if you will? 
Apparently, Mr. Claytor, this witness does not know, 
but I would like to have the figure in the record. 


By Mr. Sigal: 

Q. You point out further on this same page, Mr. Radley, 
that the company has estimated its waste disposal system 
at a cost of $34,500. Are you in any position to estimate 
the cost of a waste disposal system for a reactor of the 
PRDC type and size? A. Not in a very good position. 

Q. Do you think there is anything in the record justify- 
ing the company’s estimate of $34,500? A. I am sure that 
is too low. 

Q. What experience is there available to anybody with 
reference to the cost of waste disposal system for a reactor 
—a nuclear reactor? A. You mean a reactor of this type 
using sodium? 

Q. Of this type or any type. Who would have the ex- 
perience? 


[3293] 


A. We have experience on water systems. 

Q. Does anybody have any experience on sodium sys- 
tems? A. I think it is somewhat limited at this date. 

Q. Where would that experience be at the present time? 
Who would have it and what would it be based on? A. 
There might be a limited amount on the basis—you mean 
for projects of this magnitude? 


80 


3294 


Q. Let us start with projects of this magnitude. A. I 
don’t know of any source of information on sodium sys- 
tems. 

Q. Let us take sodium systems smaller than the PRDC 
reactor. Is there any information available on such reac- 
tors? A. I think there is perhaps a limited amount on the 
EBRI. But I wouldn’t think that would be comparable. 

Q. Is it correct to say that there is no experience now 
available either to AEC or anybody else with respect to 
the cost of a waste disposal system for a sodium reactor 
using sodium as a coolant? A. By experience, you mean 
actual cost data on one that has been built? 

Q. Yes. A. I don’t think there is any cost data on a 
system for a plant of this size that is available. 

Q. So in your opinion PRDC has no basis for that 


[3294] 


estimate of $34,500? A. I think that was brought out by 
the testimony, wasn’t it? 
The Presiding Officer: I think on page 7 he tes- 
tified it was too low. 
Mr. Sigal: He testified? 
The Presiding Officer: Yes, he testified it was too 
low. 
Mr. Sigal: I am saying that PRDC has no basis 
for its estimate. 
The Witness: I think Mr. Amorosi said in his 
testimony there was really no basis for the esti- 
mate. 


By Mr. Sigal: 
Q. In order that we may get some notion of the magni- 
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tude of the cost, can you give us some indication of what 
a waste disposal system for a reactor of this type costs? 
A. Fora water system, yes. On the PWR we are spend- 
ing about $3 million. 

Q. $3 million for the pressurized water reactor? A. 
That is a round figure. 

Q. For the disposal system of the shippingport reactor? 
A. That is my information. 

Q. As far as you know, is there any reason to expect 
that the cost of a waste disposal system for the PRDC re- 
actor would be any less? 


[3295] 


A. I think so. 

Q. To what extent? A. I don’t think the problem is 
perhaps as acute, although I am really not an authority on 
waste disposal systems. 

Q. But so far as your available experience on the cost 
of waste disposal systems is concerned, you do have this 
information with respect to the pressurized water reactor? 
A. Yes, I have that. 

Q. And that shows $3 million. A. Roughly. 

Q. Is that system completed now? A. It is under con- 
struction. 

Q. So that $3 million even there is an estimate or is that 
a fixed figure? A. I think it is a fairly firm. estimate. 

Q. You say on page 8 that the company has allowed 
only $17,200 for miscellaneous parts and in your opinion 
this should be 20 to 25 times higher. So can we say roughly 
in your opinion the figure would be around $400,000? A. 
Three to four hundred thousand dollars, something like 
that. 
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Q. Then in the same paragraph you make reference to 
the $100,000 allowance for plant equipment adjustments, 
which should be doubled, and you said this should be 
doubled or 


[3296] 


tripled. Can you make a choice there? Can we quadruple 
it for the sake of variety? A. I think the testimony ought 
to stand the way it is. 

Q. You will put it between two and three hundred thou- 
sand dollars? A. Yes, something like that. 

Q. Then the next paragraph on the same page, you say 
while it is difficult to point out line items in the estimate 
which appear to be out of line from your experience, you 
nevertheless point out some of them, which are estimated 
at too low a figure. Can you be a little more specific about 
the particular items you have mentioned? You say, for 
example, that $30,000 for heating, lighting and ventilation 
is too low. What would be nearer to the probability as you 
see it? A. Ordinarily for buildings of this type, heating, 
lighting and ventilation will run 20 to 30 per cent. I think 
this particular building will have to have a fairly costly 
ventilation system. 

Q. That is 20 to 30 per cent of what? A. Of $428,000. 
That may be somewhat high, though. 

Let me correct that and say 15 to 20 per cent. 

Q. So that the cost at the minimum in your opinion 
would be around $75,000? A. Yes, perhaps. 


[3297] 


Q. That would be about 15 per cent. So far as the 
figure for the element decay and storage building is con- 
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cerned, are you satisfied with that figure? You did not 
mention that as one of the items which you underestimated. 
But I wonder whether you considered that in connection 
with the other. 
The Presiding Officer: What was that figure? 
Mr. Sigal: The $428,000 figure. 
The Witness: I have no information on the size 
of that structure at all. There is a sketch in APDA 
115 and this estimate, so it is a little difficult for me 
to say much about whether it is too small. 


By Mr. Sigal: 

Q. The next item mentioned is the cost per cubic yard 
for the concrete work around the reactor. Is that item 
included in another figure or didn’t you just give any figure 
for that at allt A. That is given in Acker Exhibit 7. 

Q. Yes, but I mean you don’t state any figure for it. 


A. The figure is $57 a cubic yard for the reinforcing steel 
and forms. My experience is that concrete around a reac- 
tor will cost considerably more than that. Several times 
that figure. 

Q. Several times $57? A. Yes, depending on condi- 
tions. I don’t know too much 


[3298] 


about this job as to the details. I just have these sketches. 
But it could easily cost $125 or $150 a yard for this par- 
ticular concrete. 
Q. So what does it come to? A. I really don’t know. 
I made up no amount for that. 
Q. Does the exhibits give the number of cubic yards? 
Mr. Claytor: Could I ask if we are talking about 
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item B-1 in Acker Exhibit 7, just to be sure which 
concrete it is? 

The Witness: Yes, that is the concrete I am talk- 
ing about. 

The Presiding Officer: Is that the hot cave? 

Mr. Claytor: Reactor foundation, vessel founda- 
tion and external concrete work. 

The Witness: 2,130 cubic yards. 

Mr. Claytor: I beg your pardon. That is item 
B-3. 

The Witness: You are right. 

Mr. Claytor: That is why I was confused as to 
whether it was item B-1 or B-3. 

The Witness: It is the internal work around the 
reactor. That is B-3. 

Mr. Claytor: Just to clarify this, if I may, Mr. 


Radley, this entire item is estimated at $1,488,400. 
Mr. Morrisson: Mr. Chairman, may I ask if the 
witness has this exhibit before him? 


[3299] 
The Presiding Officer: He may have it. 
The Witness: Yes, it is Acker 7. 
Mr. Sigal: I thought he had it. 
Mr. Morrisson: I wanted to be sure. 


By Mr. Sigal: 

Q. Is that correct? A. That is correct, with contin- 
gencies. 

Q. Yes. On the basis of your estimate what would that 
figure come to, or which item in that group of figures would 
you change? A. I would increase the allowance for con- 
erete. 
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Q. From what to what? A. I really have not intended 
to increase. I merely point out this as one of the items 
in the estimate which appears to be low to me. 

Q. In any event, as far as this particular item is con- 
cerned, you would say that the cost would be two to three 
times as high as they estimate? A. Just the concrete, 
which is really not a large part of this. 

Q. Just the concrete? A. Yes. 

Q. You don’t make any comment on the rest of it? A. 
Not on the total amount. 

The Presiding Officer: Isn’t it a fact that they 
have 


[3300] 


under estimated everything here in Acker 7 with 
relation to these costs? I read your testimony and I 
was concerned a little bit because it looked as if 
they were under estimating everything. 

The Witness: I don’t mean to give that impres- 
sion that everything was under estimated. 

The Presiding Officer: A lot of things. There is 
a lot under estimated in that Acker exhibit, is that 
right? 

The Witness: Yes, that is the burden of my testi- 
mony, I presume. 

The Presiding Officer: That is the way I read it. 

By Mr. Sigal: 

Q. The next item you mentioned, Mr. Radley, is the 
hot cave for two cells of $378,200. What would your esti- 
mate of that be? A. I really have no estimate for that hot 
cave, but I think that is low. Hot caves are very difficult to 
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estimate unless you have all the details. I think for the sort 
of work they will be dong they will spend more than that 
for the cave. P 
Q. Can you give some notion of where it might land? 
A million? A. Perhaps a half million. 
The Presiding Officer: Under estimated? 
The Witness: No, the total cost might be half a 


[3301] 
million dollars, let us say, roughly. 


By Mr. Sigal: 

Q. Then you go on to say that it is probable many costs 
have been overlooked since each line item in the estimate 
has to include certain work related thereto, and is not 
mentioned or described, and you point out electric wiring 
between buildings. Did you make any attempt to list the 


various items which may have been overlooked or under 
estimated? I mean a more complete list? You have given 
some examples. I wonder if you would try to be more ex- 
haustive? A. I could give a few more examples. I think 
the core will turn out to be under estimated. 

Q. What do you have to say about that? A. The amount 
given seems low for a project of this size by comparison 
with other cores. 

Q. To what extent? A. I really have no idea as to 
what it will cost. 

Q. Can you give us your experience with other cores? 
A. Cores can cost as much as $10 million. 

Q. Iam sorry. A. Cores can cost as much as $10 mil- 
lion. 

Q. What does this estimate show for PRDC? A. 
$205,000. 
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Q. Are you in any position to give any more specific 
figure for the PRDC reactor on the basis of your 


[3302] 


experience? A. No. I can’t go beyond saying that the 
amount given seems low to me. 

Q. What other items have been under estimated? A. 
Item B-2 in Acker 7, containment vessel, shows an allow- 
ance for extras for air lock doors of $30,000. I think that 
is quite low. Air locks are quite expensive; and I am sure 
that the $30,000 is inadequate. 

Q. What is your experience with air locks as to cost? 
A. I would say for this project they may cost between 
one hundred and two hundred thousand dollars. 

Q. Any other items? A. That is all. 

Q. In your opinion as your testimony has indicated, 
there are probably many other items which have been either 
overlooked or under estimated? A. I think that is true. 

Q. You state at the bottom of page 5 of your testimony 
that the nuclear portion of the project will cost several 
million dollars more than $32,400,000 estimated by PRDC. 
Tf we add up simply the estimates you have made with their 
quatifications, on the specific items mentioned, it would 
appear that the under estimate is somewhere in the neigh- 
porhood of four to five million dollars. Would you say 
that is a fair statement, Mr. Radley? 


[3303] 


A. The testimony I have offered lists a number of items 
which support my opinion that the reactor is under esti- 
mated. But these various examples are not intended to 
add up to give an overrun. 
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Q. I know you did not intend them, but I am trying 
to draw some conclusions. Obviously this all relates to 
cost, and your figures must be used and examined with 
all flexibility that you have suggested they should possess. 
But nevertheless your testimony shows that with respect to 
site labor, the under estimate runs into millions. The 
same thing with reference to overhead expenses, and also 
the waste disposal system. We can go on with these vari- 
ous items. Certainly to say that the total has been under 
estimated by five million dollars is being very conservative, 
isn’t it, Mr. Radley? A. I think I have gone about as far 
as I am prepared to go on the basis of the information I 
have when I use the words several millions. 

Q. Several millions is anywhere from three to ten, isn’t 
it? A. The dictionary says more than two, but not many. 

Q. Are you familiar with the speech that Admiral Rick- 
over gave recently on the matter of engineering problems 
and so forth, and the manufacturing problems with respect 
to reactors? The speech was discussed in Mr. Amorosi’s 
testimony. 


[3304] 
A. I don’t believe I am. 

Q. On page 2, you point out that you have made esti- 
mates for many types or reactors and made or reviewed 
estimates of projects under construction. On the basis of 
your experience, can you tell us what differences have 
developed between the estimated cost for construction and 
the actual cost of construction of the various reactors which 
have been built by or under the AEC’s direction? A. The 
PWR is an example which has gone from $37,750,000 to 
$55 million. 
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Q. That is not yet completed, is it? A. It is not 
finished yet. 

Q. Does it appear that the cost will be around $55 
million? A. Yes, that is the present estimate. 

Q. What other reactors can you mention? A. The 
engineering test reactor has gone from $15 million to $17 
million, but that is not a power reactor. That is a research 
reactor. The Army package reactor is a fixed price proj- 
ect, so we don’t have anything on that. 

Q. It is the builder who rules it out on that and not 
AEC. What about the sodium reactor experiment? A. 
I have some rough figures on that for the construction 
portion. From an original figure of $10 million it has 
gone to $18,5 million. 


[3305] 


Q. That is still in the process of construction or is that 
completed? A. I believe it is substantially completed now. 
Of course, that is a research project. There is a consider- 
able research. 

Mr. Morrisson: I believe that reactor has gone 
critical. 

The Witness: That is my understanding. It is 
substantially completed. 


By Mr. Sigal: 

Q. Can you mention any others? A. I might mention 
the boiling water reactor at Argonne which was built 
substantially for the estimate of $4.5 million. It is now 
$4.6 million. Those are some examples. 

Mr. Sigal: That is all. 
The Presiding Officer: Thank you, Mr. Sigal. Mr. 
Claytor, you may cross examine. 
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Cross Examination by Mr. Claytor 


Q. Mr. Radley, first of all, with respect to the item 
of miscellaneous spare parts which we discussed a few 
moments ago, it would be possible, would it not, either to 
include a very substantial allowance as an initial capital 
cost for a large initial supply of miscellaneous parts, or 
it might be possible to include instead a large operating 
allowance for 


[3306] 


the purchase of miscellaneous spare parts in your operat- 
ing budget, with a proportionately smaller initial supply, 
would it not? A. Yes, you can do your accounting that 
way. 

Q. So that if it were done that way, obviously the 
amount of initial supply of spare parts to be included in 
your construction budget would be lower than they other- 
wise would. A. Yes. The accounting could be carried 
on that way. 

The Presiding Officer: You amortize spare parts, 
don’t you? 

The Witness: We ordinarily would include a 
large supply of spare parts. 

The Presiding Officer: But you would amortize 
them, wouldn’t you, over a period of years? 

The Witness: I don’t know. 

By Mr. Claytor: 

Q. Now I would like to discuss for a moment the figure 
for engineering design and expenses of $900,000, item P 
on Acker Exhibit 7. I think you said that it would be 
realistic to use an estimate for engineering services of 
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at least $1,800,000 for this. A. At least twice as high as 
the $900,000, that is correct. 
Q. That would be $1,800,000. 


[3307] 
A. That is right. 

Q. You took into consideration, didn’t you, that the 
work called for by this item is to be performed under con- 
tract with Commonwealth Associates? A. Yes, I know 
of that. 

Q. In connection with estimating the costs that would 
be incurred in performing this work, I would like to get 
some idea of what kinds of costs you assume would be 
incurred. What kinds of costs would be defrayed by this 
figure of $900,000 or $1,800,000, the estimated figure? A. 
You would like to have me tell you what engineering 
design— 

Q. I would like to have you tell me what costs you 
assumed would have to be covered when you gave the 
opinion that it ought to be at least twice the figure that 
we estimated. A. That is what is commonly termed en- 
gineering design. 

Q. Yes. But what costs are commonly covered by engi- 
neering design expenses? A. The cost of making initial 
working drawings. The cost of making the as-built draw- 
ings when the job is completed. The cost of expediting. 
The cost of inspection of the work which I understand is 
to be done by United Engineers for a fixed fee. I have 
taken that into account. Is it United Engineers? 

Q. Are we not now mixing up the item for engineering 


[3308] 


services, erection supervision, which is United Engineers 
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and Constructors, and design and engineering item of 
$900,000 which is Commonwealth Associates only? A. 
No. I am not mixing up anything. United Engineers is 
doing the inspection. Isn’t that correct? 

Q. That is right. A. I am not confusing construction 
superintendence with engineering at all. 

Q. I just wanted to be sure. I am thinking about analyz- 
ing the costs that would be incurred by Commonwealth 
Associates in rendering these services. For example, I 
assume that you have assumed that the cost would then 
include Commonwealth Associates direct payroll costs of 
their employees engaged in this work—hourly rates times 
the number of hours with adjustments for payroll taxes, 
workmen’s compensation and things of that sort. A. What 
is your question? 

Q. My question is, have you assumed that one of the 
items of cost which would be included in this heading, 
engineering services, would be the direct payroll costs in- 
curred by Commonwealth Associates for its employees 
engaged in this work? A. Commonwealth Associates are 
to do the engineering. 

Q. At cost. In order to estimate whether or not the 
costs are correct, we must know what kind of costs are 
being defrayed by Commonwealth Associates. 


[3309] 


The Presiding Officer: Mr. Claytor, let him an- 
swer the question now. He is entitled to answer the 
question. 

Mr. Claytor: He is indeed. 

The Witness: You say they are going to do it at 
cost. What do you mean by cost? 
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By Mr. Claytor: 

Q. We have a contract with Commonwealth Associates 
of which you are aware. A. Yes. 

Q. The contract is not for a fixed fee but provides that 
the work will be performed at cost. Now, what I am trying 
to do is to find out what costs you assumed in saying the 
figure should be at least $1,800,000. What costs you assum- 
ed would be defrayed by this figure of $1,800,000. A. The 
cost of Commonwealth Associates, engineers, plus over- 
head, plus Commonwealth Associates’ overhead costs. 

Q. So you have assumed what we would be de- 
fraying here would be first—I am trying to do it in a little 
more detail—payroll costs of Commonwealth Associates. 
A. I don’t think we are getting anywhere in discussing 
Commonwealth Associates accounting procedures. I said 
engineering would run around $1,800,000 at least. 

Q. I am trying to test the basis on which you have 
reached the figure of $1,800,000, since the figure 


[3310] 


necessarily, Mr. Radley, on the basis of the evidence already 
in the record depends upon the costs to Commonwealth 
Associates. In giving the opinion that the costs would be 
at least $1,800,000, you must have assumed that certain 
expenditures by Commonwealth Associates would have to 
be covered by the $1,800,000. I am trying to explore what 
expenditures by Commonwealth Associates you assumed 
would be covered. A. Engineering costs. Maybe I can 
answer it this way. Engineering costs consist basically of 
two things. One is the direct charges and the overhead 
charges. 


The Presiding Officer: Let him answer the ques- 
tion. 
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Mr. Claytor: I thought he finished, Mr. Examin- 
er. 
The Witness: I finished. 


By Mr. Claytor: 

Q. So direct expenses of doing the work including pay- 
roll, including out of pocket expenditures for travel, and 
so forth. A. Travel, telephone, expediting. 

Q. Plus a fair share for overhead allocable for the job. 
A. That is the usual practice. 

Q. How about a reasonable fee or profit to the engineer- 
ing firm? A. You just said profit is not included in here. 


[3311] 


Q. Iam asking you. I think the evidence is silent about 
whether the profit is included or not. I am trying to find 
out whether in giving your opinion that the figure should 
be $1,800,000 you assumed that figure of $1,800,000 would 
include in accordance with normal practice a reasonable 
fee or profit to Commonwealth Associates. A. I presume 
so, because when I said 15 percent included for engineering 
is a rough percentage, actually the profit on these engineer- 
ing contracts is not of sufficient importance to make much 
difference one way or another. 

Q. Now I would like to turn to another item, the item 
which you describe in your direct testimony on page 7 as 
indirect and overhead expenses in connection with the con- 
struction of this project. It is your assumption, is it not, 
that this is to include the construction engineering super- 
vision by United Engineers and Constructors? A. I think 
we better look at the testimony on United Engineers. I 
think they are just doing inspection on this for $225,000, 
which hasn’t anything to do with this at all. 
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Q.. It has nothing to do with this figure of approximate- 
ly $3 million? A. No, they would not be charged in there. 

Q. Could you tell what the figure of $3 million which 
you say is not sufficient for indirect and overhead expenses, 
what type of work you have assumed is covered by that 
figure? 

[3312] 

A. Just what is given back here in item J. That is all 
defined. Shall I read it? 

Q. If you mean the two paragraphs under J? A. Yes. 

Q. You have assumed that this figure is to cover that 
work? A. Yes, that is what is stated here. I would point 
out there is an et cetera in the first paragraph which leaves 
me at a little bit of a loss. 

Q. You take into consideration that a major portion of 
the work under J is to be performed by United Engineers 
and Constructors under a contract, or did you consider 
that is an entirely separate item? I just want to be sure 
we understand each other. A. United Engineers and Con- 
structors are doing the inspection which is a phase of the 
engineering. Is my memory correct that, for $225,000, 
which hasn’t anything to do with this item at all? 

Q. I think the evidence— 

The Presiding Officer: Does somebody know the 
answer to that question? Is the witness’ statement 
correct, or do you know? 

Mr. Morrisson: I don’t recall. 

Mr. Claytor: Mr. Acker’s testimony in the record, 
I believe, you will find is to the effect that United 


[3313] 
Engineers and Constructors are to perform the 


96 


3314 


services covered under item J of Acker Exhibit 7 
pursuant to a contract. That of this item of 
$2,977,000 approximately $225,000 is to be fee to 
United Engineers and Constructors pursuant to the 
contract. 

The Presiding Officer: Let me ask you a question 
off the record. 

(Discussion off the record.) 


By Mr. Claytor: 
Q. One other question on this item before you put that 
aside. A. I have not answered that question yet. 
Q. We are leaving that aside until we can investigate. 
The Presiding Officer: We will straighten it out 
in the morning that $225,000 figure. I wish counsel 
would get together on that and agree what it repre- 
sents. 


By Mr. Claytor: 

Q. One other question with respect to the figure which 
you described as indirect and overhead expenses in con- 
nection with the construction of the project. I would like 
to know if you have assumed that there is also included in 
this item the overhead expenses to PRDC of going forward 
with the construction of the project. That is to say, such 
expenses to PRDC of its office, its ordinary office person- 
nel, its supervisory personnel at the office and the 


[3314] 


field and that type of expense. A. I have not considered 
this from the standpoint of what does what. You have a 
capital cost estimate here of $32,400,000, and you have 
material and labor given in your estimate. It is customary 
for those items to mean direct charges. 
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Q. That is right. A. To which there are certain in- 
direct costs which are given here as $2,977,000. 

Q. That is right. A. That is a standard construction 
accounting procedure. Regardless of who does that, these 
costs are going too low. 

Q. And in accordance with standard construction and 
accounting procedures, one of the indirect costs that would 
be included in a figure such as this would normally be the 
ordinary indirect overhead expenses of running whatever 
office has to be run, having your own employees supervise 
to the extent that they do supervise your actual construc- 
tion, consultation with your contractors, and that type of 
thing is an item of indirect and overhead expense. That 
is the only question I have. A. What is your question? 

Q. My question is this. In accordance with ordinary 
construction and accounting procedure, do you include in 


[3315] 


indirect and overhead expenses, the heading for indirect 
and overhead expenses, such items as the cost of running 
the office, the cost of having your own employees coordinate 
the work of the different contractors and what I would 
eall general overhead. 

The Presiding Officer: Mr. Claytor, it can’t be 
both indirect labor and overhead. It has to be one 
or the other now. 

Mr. Claytor: The way he describes this item in 
his testimony, Mr. Examiner, is indirect and over- 
head expenses. My inquiry is to find out if the 
type of expense which I have described is normally 
covered under that heading. 

The Presiding Officer: It cannot be indirect labor 
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and overhead at the same time. It has to be one 
or the other. 

Mr. Claytor: This is so. I am asking whether it 
is considered to be an indirect expense or an over- 
head expense, either or both. 

The Presiding Officer: That is a fair question. 

The Witness: The question in accounting term- 
inology I would say this item includes both indirect 
and overhead costs. 


By Mr. Claytor: 
Q. By which you include the types of expenditures I 
have just mentioned. 


[3316] 


A. Right here on J the whole thing is spelled out. 

Q. My difficulty, Mr. Radley, may partly be with the 
description in J. The description in J does not specifically 
mention such items as the cost of renting an office, for 
instance, the cost of maintaining supervisory personnel on 
the payroll, and I would assume that if there are such costs 
in connection with the construction of a project, regular 
construction and accounting procedure would call for 
those costs to be included in an item such as this. A. That 
is my understanding of J. 

Q. Thank you. A. Let me correct that. I don’t want 
to say that what you said is right. I want to say that item 
J describes their costs. 

Q. Yes, I understand that item J describes our cost. 
I still feel we must clear up this. Perhaps I can get at it 
this way. 

Let us assume that a reactor construction project from 
the beginning of construction has on its payroll a manager, 
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three assistant managers, & secretarial force, one or two 
contracting officers and two or three people who assist in 
the expedition of the work. This is on their payroll. A. 
They correspond with the construction contractor’s 


[3317] 
management staff. 

Q. No. Their job would be solely to coordinate the 
various contractors, primarily it is an office management 
force. On such an assumption would not the expenses of 
maintaining such an office force normally fall within this 
item, an item of indirect and overhead expenses which 
would be part of the construction cost estimatet A. They 
might or might not, depending on how the job is handled. 
Sometimes owners carry on quite an activity in connection 
with their projects. 

Q. If such expenses were included in your indirect and 
overhead expense item obviously the item would be larger 
than if all those expenses were not included in the item. A. 
Ts that a question? 

Q. That is a question. A. The more you put in the 
larger it gets. 

Q. So that if an item of indirect and overhead expenses 
does not in fact include the cost of maintaining an office, 
a number of employees, secretarial service and such, 
obviously such an item would be smaller in the construc- 
tion estimate than it would be if those expenses were in fact 
included, wouldn’t it? A. This is an abstract question? 

Q. Yes. A. Naturally. That doesn’t necessarily apply 
to this, 


[3318] 
though. 
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The Presiding Officer: Mr. Claytor, I think it 
would be a good time to take a recess until in the 
morning. 

Mr. Claytor: I was going to another item anyway, 
Mr. Examiner. 

The Presiding Officer: Let the record show that 
we will be in recess until 10 o’clock tomorrow. 

(Thereupon at 4:25 p. m., a recess was taken until 
Tuesday, June 18, 1957, at 10:00 a. m.) 


* * 


[3320] 


The Presiding Officer: The hearing will be in or- 
der. 


Whereupon, 


H. MONROE RADLEY resumed the stand as a witness, 
and, having been previously duly sworn, was examined and 
testified further as follows: 


The Presiding Officer: You may proceed. 
Cross Examination (Resumed) by Mr. Claytor 


Q. I have just two or three more questions, Mr. Rad- 
ley. 

Could I direct your attention to Item B-3 of Acker Ex- 
hibit 7? When you said, Mr. Radley, that, in your opinion, 
the estimate for concrete work included in this item was 
low, did you mean that the material estimates per unit 
volume were low, the labor estimates were low,. or that 
both were low? <A. I think it is largely a labor matter 
here. It is largely labor. 
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Q. It is largely labor costs included there that were 
low? A. Yes. 

Q. You think, then, that the material costs on that item 
are about right? A. Well, it is a little difficult. You see, 
you take this 


[3321] 


item concrete mix in place. That includes both material 
and labor. I presume $18 will buy concrete out there. I 
think it is largely in the labor. 

Q. So on that item it is the $10 per unit per cubic yard 
labor cost that you particularly had in mind? A. Yes. 

Q. Now, could I refer you to the next page, Item B-4, 
the sub-item heating, lighting and ventilation? Could you 
give me some idea of what proportion of that expense you 
have assumed is heating, what proportion is lighting, and 
what proportion is ventilation? A. I haven’t made as- 
sumptions on that basis. I merely took it as a percentage 
of the total. 

Q. Asa percentage of the total? A. As a percentage 
of the total cost. 

Q. So that on the basis of the analysis you have made, 
you couldn’t break it down? A. I couldn’t do that here. 
I probably could in my office. I believe I said yesterday 
that I thought probably the ventilation requirements were 
underestimated for this sort of a facility. 

Mr. Claytor: Mr. Examiner; yesterday you asked 
me if I could obtain an approximate figure for the 
amount of engineering services and expenses to 
Commonwealth Associates that have been paid to 
date. I have an approzimate figure as of 
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the end of May. That is $128,500, ont of a total es- 
timated amount of $900,000. 
The Presiding Officer: Thank you, Mr. Claytor. 
Mr. Claytor: That is all I have, Mr. Examiner. 
The Presiding Officer: Is there any re-direct of 
this witness? 
Mr. Morrisson: I have one or two questions, Mr. 
Examiner. 


Re-direct Examination by Mr. Morrisson 


Q. Mr. Radley, do you have a copy of the transcript of 
the testimony which you gave yesterday? A. Yes. 

Q. Will you look at page 3300, at the question of the 
Presiding Officer beginning at the bottom of 3299. Your 
answer says ‘‘I mean to give that impression that every- 


thing was underestimated.’’ 

I wonder if a negative was left out of that answer. A. I 
intended to say yesterday, and I think I did say, ‘‘I don’t 
mean to give the impression that everything was under- 
estimated.’’ I think the word ‘‘don’t’? was omitted in 
error there, in the transcript. 

Q. In other words, your position is that there are a 
number of specific items in Acker-7 which you regard as 
being underestimated, but not that everything in Acker 7 


[3323] 


is underestimated? A. That is correct. 

Q. And that you also regard the over-all figure of $32.4 
million as underestimated? A. That is correct. 

Q. On the following page, 3301, you refer to the core 
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as being possibly underestimated. In the first place, you 
stated the core estimate as $205,000. Is not the actual 
figure on Acker-7 somewhat higher than that, when one 
takes into account installation cost and contingencies? A. 
Yes. I was speaking from memory. The 205 is for the fuel 
elements only, I believe. 

Q. Do you have the actual installation cost? It is 300- 
and-some thousand, isn’t it? A. J think it is about 335,000, 
installed. 

Q. You stated in the lower part of page 3301, that cores 
can cost as much as $10 million. Did you mean in so stat- 
ing to imply that you thought the core for this reactor 
might cost as much as $10 million? A. No, I did not. 

Q. Mr. Radley, you have stated in your testimony in 
rather general terms that you believe the construction cost 
had been underestimated by several million dollars. Are 
you prepared to give an estimate as to what you believe the 
construction of this project will cost? 


[3324] 


A. No, I am not. 

Q. Can you indicate why you do not feel in a position 
to give a specific estimate on this construction cost? A. 
It is because of the lack of information on the project, the 
uncertainties that remain. 

Q. In other words, you do not feel that the opportunity 
that you have had to review this project, the information 
that has been available to you, has placed you in a position 
in which you could give the kind of estimate that you would 
normally be expected to give on a commission project, is 
that right? A. That is true. 

Q. Do you believe it is possible that this project could 
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be constructed for the estimated cost of $32,400,000? A. 
I do not. 

Q. Mr. Radley, as I understand the record, there is an 
excess available to the company of a little over $2 million 
between what the company has stated as its cash require- 
ments, and the funds available to them through commit- 
ments and loans. 

Let me explain how I arrive at that figure. 

Mr. Acker, at page 16 of his written testimony, states 
the cash requirements at $36,216,000. This is arrived at 
by deducting from the total cost of $43,216,000, an amount 
of $7 million which is stated to be a contribution by APDA. 
That figure of $36,216,000 is less by a little more 


[3325] 


than $2 million than the total of commitments of 
$23,540,000, and bank loans of $15 million, to all of which 
Mr. Acker has testified. 

So there is a difference here of somewhat more than $2 
million. 

Do you believe it likely that the construction cost of the 
reactor will exceed the estimated cost by more than $2 
million? A. I do. 

Mr. Morrisson: That is all I have. 

The Presiding Officer: Is there anything further 
of this witness? 

Mr. Sigal: Yes. 


Re-cross Examination by Mr. Sigal 


Q. You have stated that you do not have sufficient in-- 
formation to enable you to give a specific estimate on the 
total construction cost, is that right? A. Yes. 
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Q. Can you state what additional types of information 
you would need from PRDC in order to arrive at a spe- 
cific estimate? A. I can give you sort of a general idea. 

Q. That is all I am asking for, yes. A. The sketches in 
the APDA-115 are not adequate, for one thing, to show the 
size of the buildings. They are not 


[3326] 


described very completely. There are not very many di- 
mensions anyplace. There are a great many uncertainties 
as to what is required in the project. There is a general 
Jack of information throughout. 

Q. When you say a general lack of information, you are 
now talking about the design of the building? A. Well, 
that is just an example. 

Q. Yes. All right, are there any additional types of 
information that you could get from a report, say, on their 
accounting procedures? Would you want that? A. That 
would be helpful, too, yes. 

Q. Do you think that there is enough information pro- 
vided now to determine what the operating costs would be? 
A. Iam not qualified on operating costs. 

Q. Would you not want the same types of information 
with respect to overhead, indirect costs, and so forth, with 
respect to operating costs and accounting as you would 
for construction costs and accounting? A. I say, operat- 
ing costs are out of my field. 

Mr. Sigal: That is all. 

The Presiding Officer: Is there anything further 
of this witness? 

If not, you may be excused. Thank you, Mr. Rad- 
ley. 


ABEL WOLMAN 


Cross Examination by Claytor 


[3357] 


Q. Dr. Wolman, in your opinion, does the question of 
whether or not this construction now goes forward at this 
site involve any question of public safety? A. It does not 
to my mind. 

Q. It is a question of balancing the expenditures of 
P. R. D. C’s money against the probability that the facility 
may or may not be permitted to be operated. Is that 
how you view it? A. That is correct. 

Q. Now, Dr. Wolman, you have mentioned both in your 
narrative statement and this morning a number of items of 


additional information which you think should be supplied. 
In your opinion, is this the additional information that is 
needed in order to enable you to reach the kind of defini- 
tive conclusion about the environmental suitability of the 
site which you should make prior to operation of this re- 
actor? A. That is correct. 

Mr. Morrisson: I did not hear the witness’ an- 


swer. 
The Witness: ‘‘That is correct.’’ 


By Mr. Claytor 


Q. On page 18 of your narrative testimony you say, 
there are ‘‘certain specific problems with respect to the 
proposed site which would have to be resolved before a 
determination could be made as to 


107 


3358 


[3358] 


suitability of the site even for a reactor whose stability 
and basic safety had been established.’? This is what you 
meant when you made that statement in effect? A. That 
is correct. 

Q. And is the same true with respect to the statement 
on page 20 of your narrative statement where you say 
that no definitive determination with respect to the suita- 
bility of the site can be made until certain additional in- 
formation is supplied? A. That is true. 

Q. Now, Dr. Wolman, if adequate information is de- 
veloped in the categories which you have discussed in your 
direct testimony and also this morning, will there be, in 
your opinion, sufficient information to enable you to give 
a final and definitive evaluation of this site? A. I believe 
that is correct. 

Q. Now, Dr. Wolman, on page 14 of your direct testi- 
mony, you say that in your opinion the proposed site would 
be satisfactory from the point of view of its accident po- 
tentiality for a reactor that is inherently safe and reliable 
if it could be shown that no credible accident can release 
fission products into the atmosphere. A. Yes. 

Q. Again on page 19, you say at the bottom of the page 
that, based on information available and assuming ade- 
quate 


[3359] 


containment and facilities and procedure for the disposal 
of waste surrounding populations would probably not be 
endangered by normal operation. A. That is my claim. 

Q. Now, Dr. Wolman, assuming that the reactor is ade- 
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quately shown to be safe, stable and reliable, and that no 
credible accident can breach the containment building, 
would it be fair to summarize your opinion as saying that, 
although there is not yet sufficient information to enable 
you to reach definitive conclusions, there is rather suf- 
ficient information to enable you to say that this site ap- 
pears generally suitable from the standpoint of public 
safety for a reactor of this power? A. With your two 
assumptions, I would say that that is true with one reserva- 
tion. I would still want to wait upon the results of the 
meteorological studies. If they turn out to be very un- 
favorable, I would then have a further reservation even 
as to the suitability of the site. 

Q. Well, even if the meteorological studies should turn 
out to be very unfavorable, are there not provisions which 
could be made which might enable a reactor of this power 
to be operated on this site? A. I am sure that there are. 
They would have to again be taken into account. They 
would have to find their way into the design and construc- 
tion so as to reduce by another 


[3360] 


magnitude the possibility or the probability of a release 
under unfavorable meteorological conditions. 

Q. Then the addition of the meteorological condition 
really means that we must make another assumption be- 
fore we say that on the information we now have that this 
site is generally suitable from the standpoint of public 
safety for a reactor of this power, and that an additional 
assumption is if the meteorological conditions turn out to 
be quite unfavorable we may have to make some addition- 
al changes in the actual containment or in other protective 
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measures to make more sure that we will not have release 
of fission products. A. That is correct. What I am doing 
is saying that I have substitution values for various things 
all on the basic assumption that the stability of the reactor 
is agreed. There are alternatives for added protection 
where added protection seems necessary at that site. 

Q. Now, with the exception of the additional meteor- 
ological information which we have just been discussing, 
is it true that the additional information which you have 
indicated should be supplied is of such a nature that it is 
not likely, in your opinion, to indicate the existence of any 
new problems or conditions affecting environmental safety 
which cannot adequately be provided for or protected 
against? A. It is not likely but I would like my testimony 
to show that I or my equivalent would have the oppor- 
tunity for 


[3361] 


for that ultimate appraisal. 

Q. Of course, my question assumes that there would 
have to be a definitive determination of this question prior 
to operation. The question is designed to test only the 
question of probability. A. Well, on the probability, I 
would say that it is unlikely that there would be disabili- 
ties of environment that would work counter to such a de- 
cision. ” 

Q. And even the meteorological disability, when we call 
it that, is one that can be met? A. I think that can be met 
if understood and if appraised. 


ERNEST R. ACKER (recalled) 


[3392] 


Cross Examination by Mr. Sigal 


By Mr. Sigal: 

Q. Mr. Acker, let us assume that AEC does not have 
an appropriation to carry out its contract, the contract be- 
tween AEC and PRDC. Will PRDC continue with the con- 
struction of the reactor? A. Mr. Sigal, we have been pro- 
ceeding, of course, under the assumption that the commit- 
ment in the contract made by AEC would be supported by 
appropriation; that is, the commitment to spend $4,450,000 
for research and development work on this reactor. 

The contract was entered into under the demonstration 
power reactor program which invited industry to partici- 
pate with government in the development of nuclear power 
on a large scale. 

We would be disappointed if Congress did not appropri- 
ate funds to permit the AEC to go through with its com- 
mitment in this contract. We might go out and raise the 
funds to take care of this research work ourselves. 

Certainly this group has demonstrated in everything it 
has done so far that it has been willing and able to put the 
money on the barrelhead to met contingencies as they arose 
and to demonstrate our good faith in going through with 
this project and I think that we could raise the funds to 
replace this appropriation if it is not made. 

However— 


[3398] 


Q. Now you state on page 1 of your supplemental, Mr. 
Acker, that on June 19, 1957, the Executive Committee of 
PRDC has offered a resolution requesting its utility mem- 
bers to agree to make additional contributions during the 
year 1961. Do you have a copy of that resolution? A. 
I have a copy of the minutes of the meeting. 

Q. Well, in whatever form you have it. I am interested 
in seeing a copy of the resolution that was adopted by 
PRDC. A. I have the minutes of that executive Commit- 
tee meeting at which that resolution was adopted. Would 
you like to have me read the resolution? 

Q. Allright; go ahead. A. And the preamble as well. 

Q. I don’t know what is in it, Mr. Acker, so you pro- 
ceed and we will ask questions if we are not satisfied. A. 
This is an excerpt from the minutes of the Executive 


[3399] 
Committee meeting of Power Reactor Development Com- 
pany, held on June 19, 1957: 

‘¢A @isenssion was had of the comparative schedule of 
plant component cost estimates and commitments accom- 
panying the Treasurer’s report and a showing with respect 
to items there covered of an over-run of 7.4 per cent over 
estimates which include contingency allowance. 

“In view of this over-run and in view of the generally 
rising trend of construction costs, it was decided that this 
committee can recommend to the trustees that the Com- 
pany’s financial resources be further increased by extend- 
ing the present 5-year base contribution commitment of 
utility company members an additional sixth year. 

“‘ Accordingly on motion duly made, seconded and unani- 
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mously carried, it was resolved that the Executive Commit- 
tee recommend to the trustees that the trustees request all 
utility company members to make an additional commit- 
ment to PRDC equal to 20 per cent of their prior com- 
mitment payable on 30 days demand during the year 1961 
and to be evidenced by a supplementary commitment letter 
prepared in the terms of the attached form. 

“This letter shall be supported by authorizing resolu- 
tions of each Board of Directors in substantial accordance 
with the form attached hereto.’? 

Q. Iunderstand, Mr. Acker, that there are two reasons 


[3400] 


for the request for additional contributions, namely, the 
information that there was already an over-run of 7.4 per 
cent in your costs and, secondly, that there is a rising trend 
of costs in general. A. That is right. 


Q. Presumably construction costs, I suppose. A. That 
is right. 

Q. Now, does the requested additional commitment in 
the amount of $3,908,000 constitute the amount necessary 
to meet your anticipated over-run? A. We have no an- 
ticipated over-run definitely, Mr. Sigal, but this amount 
that we will realize as a result of this call, together with 
other free funds which we will have available, will give us, 
in the opinion of the Executive Committee and the staff, a 
sufficienty substantial margin of resources over actual con- 
struction costs, whatever they may ultimately be, to go 
forward on a perfectly confident basis that we can meet 
such cost. 

I would like to give you the figures to substantiate what 
Ihave said. We will have when we have received the com- 
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mitments from the Southern Company members a total of 
$3,908,000 of excess resources. We will have, on the basis 
of our financial schedules, as submitted in amendment to 
the application, at the end of the construction period free 
cash aside from working capital, of $1,520,000. 


[3401] 

In addition— 

Q. Iam sorry, I did not understand. 

How did you identify that figure? A. Iam reading from 
my notes but they can be substantiated by the financial 
schedules if you want to look at them now. 

Q. I wanted to know how you identify that figure of 
$1.5 million. A. In the construction period financial sched- 
ule there is a figure showing the cash balance at the end of 
the construction period. 

Mr. Morrisson: Are you referring to Exhibit 
XLII. 

The Witness: Exhibit XLIII, Schedule 1. 

Mr. Claytor: It is Exhibit XLITI. 

The Witness: I beg your pardon, Exhibit XLII. 
Schedule 1 shows a cash balance at the end of con- 
struction period of $2,695,000. That includes of 
course $1,175,000 of working capital, which we con- 
sider is not available for excess construction cost 
because we are going to carry that all through the 
operating period. 

The difference left from the working capital is 
$1,520,000. 

Mr. Morrisson: Can I clarify something here? 

You said you were referring to Exhibit XLIt. 
Are we to take it Exhibit XLIII is based on a re- 
vised construction 
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schedule now supersedes Exhibit XXVIII, based 
on the original construction schedule? 

Mr. Claytor: I am sorry. 

Mr. Morrisson: I am confused as to which ex- 
hibit you are referring. XXVIII is based on the 
original construction schedule and XLIII on the re- 
vised? 

Mr. Claytor: I don’t think one can say that it 
supersedes it. I think they are made on two differ- 
ent assumptions. Exhibit XXVIII on what the tes- 
timony showed, is the existing construction sched- 
ule. Exhibit XLIII is on the tentative revised con- 
struction schedule which has not been formally 
adopted and we have computed the attached flow 
computation on both assumptions to show what the 
picture would be. The actual schedule might con- 
ceivably be something between them. 

Mr. Morrisson: In any event, Mr. Acker is refer- 
ring to Exhibit XLIII? 

Mr. Claytor: Referring to Exhibit XLIII in giv- 
ing that figure. 

The Witness: Then in addition, the cost of the 
APDA facilities which will ultimately be turned over 
to the PRDC and incorporated in the reactor plant 
are included in the PRDC cost estimate at $4,131,700. 


By Mr. Sigal 
Q. Mr. Acker, if I may, we will get to the construction 


[3403] 
estimates later. A. This is developing a figure in response 
to your question, Mr. Sigal. 
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Q. All right, proceed. A. Now, PRDC has taken the 
value of these facilities into its structure on the receipt side 
at only $3 million, to put it on a conservative basis. 

Q. That is not new? A. No, but I would like to say 
that the difference of $1,130,000 is an element of our cost 
estimate which we will not be required to meet. The dif- 
ference between the cost at which it is included and the $3 
million value which we will put on it, so that represents in 
addition a margin available for overrun of the construc- 
tion estimate. 

Now if you will add the $3,908,000, the $1,520,000 and the 
$1,131,700, you get a figure of available, unallocated re- 
sources of $6,559,700, which we consider, with the contin- 
gencies already provided for in our construction estimate 
an ample margin to take care of whatever overrun there 
may be on the actual versus the estimated cost. 

Q. Now, this is including of course the $3,900,000 that 
you expect to get in 1961? A. That is right. 


[3408] 

Q. Well, you point out on page 2 of your supplemental 
testimony the additional contribution requested and you 
name the companies that have already made commitments. 
Do any of those commitments require approval by public 
utility commissions of the respective states? A. We are 
advised that they do not. 

Q. None of them? A. That is right. 

Q. Including Detroit Edison? A. That is right. 

Q. Are you basing this on your own opinion or legal 
opinion? A. Legal opinion obtained from counsel. 
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Q. Now, going to page 6 of your testimony, you state 
at the bottom of page 6 that in your computation regarding 
the income from the sales of plutonium, that you have 
based it for the period after June 30, 1962, on a price of 
thirty dollars per gram of plutonium sold to AEC. 

Have you given consideration to the income you would 
derive if the price of plutonium were lower than thirty 
dollars per gram after that period? A. Yes, we have. 


[3433] 


Q. What have you done in that respect? A. We have 
ealeulated what our total plutonium revenue would be 
during the proposed ten-year operating period on the basis 
of twelve dollars for plutonium as the base price as of 
the middle of 1955, escalated in accordance with the pro- 


visions of the schedule to date and assuming the same 
annual escalation applicable in the future years. 
Mr. Morrisson: Excuse me. The witness said 
as of the middle of 1955; is that correct? 
The Witness: Yes. 
Mr. Morrisson: Using the twelve dollar price 
in the middle of 1955? 
The Witness: That is right. 
Mr. Claytor: Esecalated in accordance with In- 
tervenor’s Exhibit V. 


By Mr. Sigal: 
Q. Do you have the document, Mr. Acker? A. Yes. 
Q. What do you have? You have a document making 
these calculations. May we see copies of it? 
Mr. Claytor: Off the record. 
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The Presiding Officer: Off the record. 
(Diseussion off the record.) 


By Mr. Sigal: 
Q. Now, the paper you have referred to contains a 


[3434] 


figure showing plutonium revenues based on a plutonium 
price of twelve dollars per gram after June 30, 1962, on 
unescalated and escalated bases? 

Mr. Morrisson: If there is going to be a discus- 
sion of this paper, I wonder if it would not help to 
have it marked for identification. 

Mr. Sigal: Do you want this introduced as yours? 

Mr. Claytor: I would suggest if we are going 
to have examination on this that we mark a paper 
consisting of a single sheet entitled ‘¢Plutonium Rev- 
enues based on Plutonium Price of Twelve Dollars 
per Gram after June 30, 1962, on unescalated and 
escalated bases.”’ 

I suggest we mark it for identification as Acker 
Exhibit No. 26. 

The Presiding Officer: The document just de- 
scribed will be marked for identification as. Acker 
Exhibit No. 26. 

(Acker Exhibit No. 26 was marked for identifi- 
cation.) 

By Mr. Sigal: 

Q. Mr. Acker, I call your attention to the first column 
of this exhibit. This shows that at twelve dollars per 
gram your total receipts during the operating period 
1962 to 1971 will be $14,139,000. A. That is right. 
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Q. And it also shows that this would be $18,611,000 
[3435] 


less than your present estimated revenue, assuming thir- 
ty dollars per gram unescalated price after June 30, 
1963. A. That is right. 

Q. What provision, if any, has PRDC made for the 
contingency that the price after June 30, 1963 will be 
twelve dollars per gram? A. We have made no provi- 
sion as yet, Mr. Sigal. I think, however, we should say 
that that would be an extreme assumption because on the 
basis of the present schedule there is escalation provided 
so that it would be more realistic to use the second column 
showing a reduction of plutonium revenue of $10,328,000 
as a measure of what additional provision we might have 
to make. 

Q. Well, whether or not it is more reasonable or real- 
istic to do so is not something that you are in any position 
to say at this time, are you, Mr. Acker? A. I think I am 
on the basis of my own judgment. 

Q. That there is going to be this increase in price over 
the period of time involved? A. I think that is a fair 
assumption, yes. 

Q. What is your assumption with regard to the in- 
crease in prices? A. 4.2 percent per year. 

Q. Per year? A. Escalation applicable under the 
schedule. 


[3436] 


Q. Have you made any such calculation with respect 
to any other prices with which you deal? A. Yes, 
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Q. And you are assuming an increase in all your other 
costs, all your other prices, at 4.2 percent a year? A. Not 
necessarily 4.2 percent a year, Mr. Sigal. That is on the 
basis of the escalation formula provided for in the schedule 
for the price of plutonium. 

Q. The escalation is based on the increase in the BLS 
cost of living figures? A. That is right. 

Q. Can you estimate that there is going to be this in- 
crease in the price of plutonium over this ten-year period? 
A. I certainly can estimate it, yes. 

Q. I mean, what is the rational basis of your conclu- 
sion that the prices are going to go up at the rate of 4.2 
percent a yeart A. On the basis of the trend from 1955 
to date. That is the best thing I know of. 

Q. You think the prices will continue to go up yearly 
on that trend? A. I think it isa realistic assumption for 
this purpose. 

Q. Nevertheless, you have not taken that trend into 
consideration with respect to any of your construction and 


[3437] 


operating cost, or prices other than plutonium, have you? 
A. Yes. Not that exact 4.2 percent, no. 5 

Q. What figure have you used? A. We have escalated 
coal cost as the basis for our steam revenue. 

We have escalated, we have provision for escalation on 
labor and our construction estimate. 

And I would have to refresh my mind as to the other 
elements of our either construction or operating costs 
which we have included escalation in. 

Q. Do you have provision for escalation of your pro- 
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duction cost throughout the ten-year operating period? 
A. Some elements of the cost, yes. 

Q. What elements of the cost? A. I said I would 
have to refresh my mind on that, Mr. Sigal. I know that 
the steam price is escalated. 

Q. In regard to your statement here in Acker Exhibit 
26, you say that if the plutonium prices are escalated 4.2 
percent a year, your income, assuming a basis of twelve 
dollars per gram, would be $22,422,000 in a ten-year period. 
A. That is right. 

Q. Which would be $10,328,000 less than you now es- 
timate your income to be? A. That is right. 

Q. Taking that ten million dollar difference, have you 


[3438] 


made any provision for the contingency that your plu- 


tonium income would be ten million dollars less than 
you have now estimated? A. No, because it is a com- 
pletely unknown quantity as to what the government price 
of plutonium will be after June 30, 1963. 

Q. But it is a fair conclusion, is it not, Mr. Acker, that 
whether your reduced income is on the order of ten mil- 
lion dollars or eighteen million dollars, PRDC reactor 
could not operate on the basis of the reduced income? A. 
No, I will not say that. 

Q. You would not say that? A. No. 

Q. How could you operate it? A. We could operate 
it if the member companies felt that it was of sufficient 
importance to go forward with the project to put up the 
additional operating funds required. 

Q. And, of course, there is not now any undertaking 
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by any of these contributing companies to make up any 
such difference? A. Certainly not. It would be foolish 
for anyone to undertake to do so until they know what the 
facts which they might have to deal with might be. 

It may be entirely possible that this reactor might be 
modified to burn plutonium as fuel, which would change 
the 


[3439] 


economics entirely. 

Q. At the present time, your experts do not anticipate 
that during this ten-year operating period plutonium will 
be used as a fuel? A. No, I will not say that they do not. 

Q. Pardont A. I will not say that they do not an- 
ticipate it might be used for fuel. 

Q. Would you say that they do anticipate it will be 


used for fuel? A. No, I will not say that, either. 

But I say that is @ matter that will have to be dealt 
with at the time. 

Q. On page 8 of your supplemental testimony, you 
say that in projecting your operations over the ten-year 
period PRDC has assumed that the amortization pay- 
ments will be met by the guarantor companies. A. That 
is right. 

Q. It is clear, of course, that PRDC itself will not be 
able to repay its @fteen million dollar loan from its own 
income derived from operation? A. That is right. 

Q. Now, you say you assume that the contributing com- 
panies will pay their guarantee. T gather from your writ- 
ten statement that the guarantor companies will meet 
these payments 
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in a way that your loan agreement would have called for. 
A. We have the guarantee, Mr. Sigal. 

Q. You have the guarantee from the contributors to 
the bank? A. That is right. 

If PRDC cannot meet the payments, the member com- 
panies will guarantee the loans and are firmly committed 
to do it. 

Q. But they are not going to do it by way of paying 
the money directly to the bank? A. I don’t know at this 
moment. 

Q. You don’t know? A. I would think that as a prac- 
tical matter they would put PRDC in funds to make pay- 
ments to the bank. 

Q. Is it your assumption, then, that PRDC will re- 
ceive from each of these guarantors as part of this income 
enough money each quarter to pay the amount that falls 
due on your loan agreement? A. Absolutely. 

Q. You are assuming that simply as a matter of good 
business? A. Mr. Sigal, if they did not do it, PRDC would 
be thrown into default and the whole principle of the loan 
is accelerated, the maturity of the loan is accelerated at 
the time of default, and these companies would have to 
make the full payment in any event under the guarantee. 


[3441] 


Q. What assurance is there, Mr. Acker, that these 
companies are not going to be willing to let all these pay- 
ments be accelerated and pay off their loans to the banks? 
A. What is my assurance? 

Q. Yes. A. It does not make any difference to me 
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whether they do, or not. If they want to pay it all off at 
once, so much the better. Then PRDC is free and clear 
of the loan. 

But if it can be done on the basis of their spreading the 
payments out as provided for under the loan agreement, 
it seems to me it is perfectly all right for them to do that. 
The loan gets repaid under any circumstances. 

Q. So far as you are concerned, it makes no difference 
how they do it, or whether there is default on the loans, 
or not, you consider that that is not a concern of PRDC? 
A. I think I have a firm commitment and we have made 
this statement merely to explain the basis on which this 
financial schedule was prepared. 

Q. Now, on the same page, Mr. Acker, you say that 
your anticipated production costs have not changed since 
those calculated in Acker Exhibit No. 10; is that right? 
A. That is right. 

Q. Now, are you saying, then, that despite the judg- 
ment of the trustees of PRIDC and in spite of your anti- 
cipation that costs are going to rise on a steady trend, you, 


[3442] 


nevertheless, estimate your production cost without any 
change. Why is that? A. Without any change from the 
previous Exhibit C? 

Q. Yes. A. I said before, Mr. Sigal, I would have to 
refresh my memory as to the extent at which escalation 
was provided in Exhibit 10 for various elements of pro- 
duction cost. 

Tf it was provided, then it seems to me it would not 
be necessary to change the anticipated production cost in 
the new exhibit. 
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Q. Of course, you are not prepared to say that that 
is the case? A. I am not prepared to at the moment. I 
said I would have to refresh my memory on it by examin- 
ing the financial schedules. 

Q. Do you know whether or not there has been any 
reexamination of the production cost during the operat- 
ing period since you last testified in this case? A. There 
has not been, to my knowledge. 

Mr. Sigal: Just one moment, please. 

Mr. Claytor: We were handing the witness Acker 
Exhibit 10 to which you were referring, Mr. Sigal. 

The Witness: I can answer your former question, 
if you wish to have it answered now, Mr. Sigal, as to 
what provision is made in the escalation of the pro- 
duction cost. 


[3443] 


By Mr. Sigal: 

Q. All right, you may answer. A. I am quoting from 
Exhibit 10, under production cost, under operation, labor, 
the labor costs are escalated at four percent compounded 
annually. 

The material costs, we provide no escalation. 

As to maintenance, under labor, again the labor costs 
are escalated four percent compounded annually. 

As to material and maintenance, there is no escalation 
provided. There is no escalation provided as to general 
administrative overhead, as to auxiliary services. 

There would be escalation to the extent that the con- 
tracts for these services provided. 

As to auxiliary power, there is no provision for esca- 
lation. 
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Q. So far as Exhibit X shows, the only escalation pro- 
vided is that with respect to labor costs? A. So far as 
the cost estimates in Exhibit X are concerned, that is 
right. 

Q. I am talking about production cost. A. Yes. 

Q. So the material costs are general administrative 
overhead, auxiliary services, and so on. None of those 
provide for escalation? A. That is right. 


[3444] 


Q. And the same is true for the processing costs? You 
provide for no escalation in your processing costs? A. 
That is right. 

Q. So that overall, the escalation provided, as far as 
your operating cost is concerned, is a minor fraction of 
the total, is it not? A. It depends on what you mean by 
minor fraction. I have not calculated it. I don’t know. 

Q. In any event, it is clear from Acker Exhibit 10 what 
items provide escalation and what do not. 

Now, under the circumstances, Mr. Acker, since you 
have refreshed your recollection with respect to the pro- 
duction cost and with respect to the matter of escalation, 
in your opinion, does the estimate of operating costs that 
do not cover escalation, or substantial ranges of those 
costs, constitute a reasonable basis for estimating your 
costs for that period? A. I believe so. 

Q. So that by the same terms, it would be just as rea- 
sonable not to consider escalation of plutonium prices? 
A. I don’t think that, Mr. Sigal. It depends on the basis 
of your original estimate. If you are making labor cost 
estimates, it is customary to escalate them. 
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You have some basis of determining what a reasonable, 
fair percentage escalation might be. 
But if you make your original estimate of the cost of 


[3445] 
materials annually liberal to begin with, there is no rea- 
son for escalating it. 

When you come to the question of plutonium revenue, 
where your revenue is a very material part of your total 
financial structure, I think it is entirely reasonable to 
escalate them. 

By the same token, I feel it is entirely reasonable to 
escalate your steam reserve. 

Q. So you feel that the matter of escalation or items 
for escalation should be included only in those situations 
where you have made a pretty tight estimate of cost ini- 
tially? A. Made too tight, I don’t think that character- 
izes what I have said properly, Mr. Sigal. 

What I am saying is that you have two choices when 
you are going to estimate further cost. As to labor, you 
start with the present-day labor rates and escalate them. 
That does not mean you made too tight an estimate of your 
original cost. You have taken from what you know to 
begin with and escalated it. 

Now, against that, the other type of estimating is to 
make a liberal provision for an item and carry it through 
your future period and based on your judgment that that 
will amply provide for it. 

It is a question of an exact formula against a judgment 
figure. 


[3446] 
Q. So you can provide an exact formula only with re- 
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spect to labor and you cannot provide an exact formula 
with respect to material and other costs? A. I think it is 
less reasonable to provide an exact escalation basis for 
the whole heterogenous mass of different material. 

Q. So that you feel that you can now, for example, pro- 
vide an exact labor cost in 1962% A. Mr. Sigal, I have 
never said that. 

Q. You provide for escalation in 1962 based on labor 
cost? A. I have never said that was an exact estimate. I 
have said that that was the basis for our estimate which 
we think is a reasonable basis, but I have not stated it 
resulted in an exact labor cost in 1962. 

Q. Iam only trying to get an explanation from you 4s 
to why with respect to certain costs you provided escala- 
tion and with respect to other costs you do not provide for 
escalation. 

My understanding was that where you were able to 
provide a more or less precise estimate of current costs, 
you also provided for escalation. And where you are not 
able to provide a more or less precise estimate, you were 
liberal and, therefore, did not need an escalation factor; 
is that right? A. Yes. 


[3447] 


Q. So I, therefore, ask you, Mr. Acker, can you now, in- 
asmuch as you have provided for an escalation factor on 
labor beginning in 1962, say that the labor figure for 1962 
is more or less precise? A. It is precise as a result of 
the application of an escalation percentage, Mr. Sigal; it 
is only as good as your judgment is as to what that escala- 
tion figure should be for the period. 
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That is the nature of an estimate. 

Q. Now, Mr. Acker, on page 10 of your supplemental 
testimony, you state on the basis of the statement received 
from Commonwealth Associates, that a stretchout of con- 
struction schedule of six to eight months is likely. 

Now, can you tell us what has made that eight-month 
stretchout necessary? A. Delay in the fabrication of 
some of the important elements ultimately going into the 
reactor structure. 

Q. Do you know what elements have been delayed? A. 
Particularly the reactor vessel. 

Q. Is that in itself the delay factor which delayed you 
for eight months? A. I would say that is the largest 
single factor, yes. 

Q. Now, that reactor vessel is to be installed in 1958, is 
it not? A. That is right. 


[3448] 


Q. When was it supposed to have been installed? A. 
Under the present schedule, prior to this examination re- 
ferred to which Commonwealth Associates have made, the 
reactor vessel was due for delivery in January of 1958. 

Q. When is it due now? A. Now wait, let me go back, 
Mr. Sigal. It was due for delivery this year on the basis 
of the present schedule. 

On the basis of the stretched out schedule, it is due for 
delivery in the early part of 1958. That is the particular 
reason for the stretchout. 

Q. Now, I call your attention to Exhibit XLII, a letter 
from Commonwealth Associates. A. Yes. 

Q. Yon will note there in the second paragraph that they 
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say the reactor vessel is going to be delivered to the job 
by January 15, 1958. A. That is right. 

Q. Now, that is certainly not six or eight months after 
the time it was previously scheduled for delivery, is it? 
A. Yes. 

Q. When was it supposed to be delivered before? A. 
J think in August of this year. 

Q. No matter how you figure it, Mr. Acker, that is 
obviously not eight months. A. We talked about a stretch- 
out of six to eight months. 


[3449] 


For the purpose of this exhibit, we have used the eight- 
month figure. 

Q. Is there any other delay? A. I think that is the 
principal one, Mr. Sigal. 

Q. Now, you will note that Commonwealth Associates 
are not at all certain that there will not be other delays 
or even a stretchout of more than eight months? A. I 
don’t think anybody could be, Mr. Sigal. 

Q. They say in this letter, Mr. Acker, that they have not 
completed their revised construction schedule in detail? 
A. That is right. 

Q. So that there may well be additional delays? A. 
Well, I think they conservatively gave us the figure of six 
to eight months and that they believe that when they have 
made definitive new schedules on an item to item basis, 
that it will fall within the eight-month period. 

Q. Do you know why the reactor was delayed for six 
months or whatever it was? A. I suppose for the same 
reason that any other reactor vessel has been delayed from 
time to time as against a construction schedule. This is 
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an evolution process of fabricating these completely new 
components. 

There are changes in design that occurred during the 
construction and fabricating period. There is a tremend- 
ous 


[3450] 


amount of research, metallurgy that has to be resolved, 
and there are many factors that are so completely different 
from anything that the manufacturers have ever been up 
against before that I would bet my bottom dollar that you 
will not find a reactor vessel that has been delivered on the 
original promised date. 

Q. When was the contract for the reactor vessel let, 
Mr. Acker? A. I don’t remember the date, Mr. Sigal. 
But my recollection is that we had fully expected the re- 
actor vessel first to be delivered last October. 

Mr. Claytor: Mr. Sigal, I believe from our rec- 
ords it is indicated that the order was first placed in 
the fall of 1955. 

Mr. Morrisson: That is at page 2526 of the tran- 
seript. I looked it up this morning. 

By Mr. Sigal: 

Q. Was it actually let in 1955, Mr. Acker? A. I be- 
lieve so, Mr. Sigal. 

Q. At the time you testified in this case, was it not re- 
ferred to as a proposal? 


[3451] 


A. I would not without refreshing my mind as to my tes- 
timony, I would not recall what terminology I used. 
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I would not want to say without refreshing my mind on 
my written testimony or written transcript as to how I 
did characterize this. But it is a fact that we had a pro- 
posal against which an order had been placed. 

Q. I simply call your attention to Acker Exhibit 7, item 
C, reactor plant equipment, in which the reactor vessel is 
referred to as a proposal to APDA. A. Yes. 

Q. This was in March 1957. 

Mr. Claytor: And Acker Exhibit 20 states this 
as one of the items on order by APDA. 


By Mr. Sigal: 

Q. So that apparently was put on order some time 
around March of 1957? A. I think it was put on order 
long before that, Mr. Sigal. 

Q. In any event, Mr. Acker, it does appear again from 
your own testimony that the difficulties involved in the 
manufacture of this item have necessitated an increase in 
the anticipated period of manufacture of something in the 
neighborhood of 50 per cent. A. Yes. 

Q. Or more perhaps? 


[3452] 


A. Maybe. 

Q. Do you have any assurance that other complicated 
items involved in this reactor will not be delayed 50 per cent 
or longer in the time required for manufacture? At 
don’t have any assurance any more than you have any- 
thing else in life, Mr. Sigal. That is a possibility. We 
do not foresee any such similar delay would affect any 
other element. 

Q. As a matter of fact, in March of 1957 when you tes- 
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tified, you saw no reason for a delay in the manufacture of 
this vessel by six or eight months, did you? A. That is 
right. 

Q. But you say now no other item is likely to be de- 
layed so far as its manufacture? A. I say now I know of 
no other item as to which we could expect that kind of de- 
lay. 

Q. Why will the delay in the manufacture and installa- 
tion of the reactor vessel cause an 8-month delay in the 
entire project in as much as many other items are on manu- 
facture simultaneously with the reactor vessel? A. It 
would be because it is such an important component of the 
whole structure that to the extent that it is delayed the 
completion of the whole plant is delayed similarly. 

Q. But the manufacture of the plant itself, 


[3453] 


Mr. Acker, is to be completed long before 1961. When you 
talk about the plant structure aside from the reactor? 
A. Well, I am not saying that there are many other ele- 
ments of the plant will not have been completed before 
that time. Let me give you an example of what I am talk- 
ing about. If we are building a steam station and the de- 
livery of the turbine is delayed for eight months, why, the 
completion of the plant is delayed for eight months. This 
is in the nature of that kind of equipment. 

Q. Is it in the same nature, Mr. Acker? The entire 
plant aside from the reactor components themselves is to 
be completed in 1958, is it not? A. Under this stretch-ont 
it is indicated the plant may not be completed until Septem- 
ber 1, 1960. 
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Q. That is just my point, Mr. Acker. Why will a delay 
in the manufacture of the reactor vessel delay the entire 
project in as much as most of these other items proceed 
simultaneously as far as their manufacture is concerned? 

Mr. Claytor: Mr. Examiner, he has answered the 
question twice. 

Mr. Sigal: He has given a conclusion, Mr. Ex- 
aminer. He has not explained why the delay is 
caused. 

The Witness: I have given you my best explana- 
tion 


[3454] 


as to the reason for the delay of the reactor vessel. 
I say the plant can not be completed until the re- 
actor vessel is installed and if there is an 8-month 
delay in the delivery of it as against the original 
final completion date for the whole plant, I think 
it is entirely reasonable to assume that there will be 
the same delay in the completion of the whole plant. 


By Mr. Sigal: 

Q. Is it reasonable to assume that? Why could not all 
the components be ready for installation when the reactor 
vessel itself was installed? A. Mr. Sigal, we will use our 
very best efforts to get this plant in operation just as 
rapidly as we can, I can assure you that. 

Q. I welcome your assurance, Mr. Acker. What we 
want here is facts. I want to know whether or not you 
know why the delay of the installation of the reactor vessel 
to January 15, 1958, requires a delay until August 1961 
in the completion of the reactor. 
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Mr. Claytor: Mr. Examiner, he has already ex- 
plained how it works. It is exactly like a steam 
turbine in another plant. I feel that the explanation 
in answer to that question is already on the record 
and it is adequate. I think asking it over and over 
again comes under the heading of harassing the wit- 
ness. 


[3455] 


Mr. Sigal: We are not talking of steam turbines. 
That is the first I have heard that there is any rela- 
tion between steam turbines and reactor plants. 

The Presiding Officer: Well, the witness was 
drawing the analogy in comparison with a steam 
turbine. I understood what he was driving at in 
answer to your question. I think you are asking 


the question over again. 

Mr. Sigal: But he has not given any answer. 

The Presiding Officer: He has given you what is 
his best judgment as to the reasons for the delay. 

Mr. Sigal: The point I am trying to arrive at, 
Mr. Examiner, is whether or not Mr. Acker is quali- 
fied to have a judgment on the matter. 

Now Mr. Acker is not a builder. Mr. Acker has 
never witnessed the building of a reactor plant. 

The facts here show that the reactor vessel will 
be installed, they expect, around January 15, 1958. 
Their evidence here indicates that they will complete 
construction of the entire plant by August 31, 1961. 

I am asking why the delay of the several months 
in the manufacture of the vessel requires a stretch- 
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out of the entire project, so late after the installa- 
tion of the reactor vessel. Mr. Acker simply says 
that is how it is. If that is an answer, if that is 
the best that Mr. Acker can do, then perhaps we will 
have to have somebody who is qualified to 


[3456] 
answer the question. But certainly Mr. Acker has 
not answered the question. 

The Presiding Officer: Mr. Sigal, I think you have 
made your point and I think Mr. Acker has given 
his answer and as to what his judgment is or is not 
I am afraid will be up to the Commission to deter- 
mine and not the examiner. 

Mr. Sigal: The point I am making, Mr. Examiner, 
is the point I started out with this morning. We are 
not given the opportunity of cross examination here 
because Mr. Acker does not know and we have not 
had a word that anybody else will be put on the 
stand who does know. The man who wrote this 
letter, Commonwealth Associates, all those responsi- 
ble for the actual building of this reactor, have never 
shown up in this hearing. We have never been able 
to examine anybody who is actually responsible for 
the building of this reactor. 

The Presiding Officer: Mr. Sigal, whatever weight 
is to be given to the testimony of Mr. Acker is for 
the determination of the Commission. I do not think 
we ought to pursue the point any further. 

By Mr. Sigal: 
Q. Mr. Acker, at the bottom of the page of Exhibit 
XLII this sentence appears, the last sentence on the page: 
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“In addition we assume that overhead and administra- 
tive costs which we have never included in our construction 


[3457] 
estimate and which we understand has been estimated by 
your staff at $1,816,000 to December 31, 1960 would also 
have to be increased to cover the additional time allocated 
to construction and testing.’’ 

Can you explain that sentence, please? A. If you have 
a longer construction period, what they are saying is that 
you will have a longer period of administrative expense. 
And responsive to that factor in estimating the new cost, 
over-all cost, we now estimate that for the original period 
plus the stretch-out period the administrative expense 
would increase to $2,170,000. 

Q. Iam sorry, you lost me. $2 million what? A. Iam 
saying instead of $1,816,000 of administrative expense dur- 
ing the construction and test period for the longer con- 
struction period, the administrative expense would be 
$2,170,000. 

Q. Now, are you including the increase in the cost of 
your financing as part of your administrative expense? 
A. No. 

Q. Where did you get this figure of $2 million plus? 

Mr. Claytor: Mr. Sigal, it is on schedule No. 2 of 
Exhibit XLITI. 


By Mr. Sigal: 
Q. Which figure are you referring to, Mr. Acker? A. 
The figure on schedule 2 of Exhibit XLITI. I am 


[3458] 


referring to the item, next to the last item on the page, 
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‘“Cadministrative expense’’ totalling for the new stretched- 
out construction period $2,170,000. 

Q. Is that a correction of this figure of $1,816,000? A. 
Is that a what? 

Q. Correction. 

I want to know where this figure of $1,816,000 came from. 
Has it ever appeared before? A. Certainly. It has been 
evidenced in this proceeding right from the start. 

Q. I ask you where does it appear. 

Mr. Claytor: Exhibit XXVIII. It also appears 
in Mr. Acker’s original narrative testimony at page 
15. 


By Mr. Sigal: 

Q. This figure of $1,816,000 is referred to by Mr. Moul- 
ton as a figure which has never been included in your con- 
struction estimate. 

Now, is Mr. Moulton wrong? A. No, Mr. Moulton made 
merely the construction estimate but he did not in his fig- 
ures include the administrative expense during the con- 
struction period. We added those as a result of our own 
estimate. He is merely saying that he has not been re- 
sponsible for estimating that element of the construction 
cost in the past. 

Q. What I have tried to inquire into, Mr. Acker, is the 


[3459] 
meaning of this sentence in this letter. 

Now, if this has always been included as a part of your 
estimated expense and cost, whether you did the con- 
struction or otherwise, Mr. Moulton apparently found it 
necessary to make a specific reference to the fact that it 
has not been included in the construction estimate. 
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J am asking why he did that. A. I simply think he did it 
to clarify what his estimates covered, the estimated plant 
cost. To do that he is calling attention that he hasn’t in 
the past included this administrative expense item but that 
we should take this into account and make such change as 
is necessary to reflect the higher cost in the longer construc- 
tion period. 

Q. Now, you will notice the very last phrase in that 
sentence that the additional time is allocated to construc- 
tion and testing. A. Yes. 

Q. It appears that Mr. Moulton did not consider the 
stretch-out to be caused entirely by additional construction 
time required. Isn’t that what appears from this state- 
ment? A. Not to me, Mr. Sigal. 

Q. Does not Mr. Moulton say that additional time is 
allocated to construction and testing? A. Yes, so far as 
the administrative expense is concerned. 


[3460] 


Q. I am not now talking about administrative expense. 
Mr. Moulton says that this figure would have to be in- 
creased to cover the additional time allocated to construc- 
tion and testing. A. Yes, but I think he is talking about 
time allocated to construction and testing related to the 
administrative and overhead cost. You have to read the 
whole sentence, Mr. Sigal, to get the sense of it. 

Q. But Mr. Moulton is saying that additional time is 
required for construction and testing, is he not? A. I 
don’t think that is what he is saying at all. It seems to 
me if you read the whole sentence it is amply clear. He is 
talking about the overhead and administrative costs which 
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must be increased because of the additional time allocated 
to construction and testing. 

Q. That is what I said, the additional time being allo- 
cated to construction and testing. So that the additional 
allocation of time is not merely for the purpose of con- 
struction but it also includes more time for testing. A. 
No, that is not the fact and our schedule I think makes that 
entirely clear. We have provided the same one year for a 
pre-operational test that we have provided in the past. 

Q. As of what time do you expect the reactor to be 
completed under the new schedule? 


[3461] 


A. September 1, 1961. 
Q. Is that within the time for which you now have a 
permit? 


Mr. Claytor: I think the witness misunderstood 
your question or the witness and the question are 
not in agreement on what is meant by completion. 

Do you mean the completion of the construction 
alone or do you mean the completion of construction 
and test period? 

Mr. Sigal: I mean the completion of the reactor. 


By Mr. Sigal: 

Q. Will you look at Exhibit XLITI, Schedule No. 1, Mr. 
Acker. You will note the next to the last column of that 
exhibit. Do you have it before you? A. Which one? 

Q. Exhibit XLII, Schedule No.1. A. Exhibit XLII, 
yes. 

Q. Now this schedule is titled ‘‘Preliminary Revised 
Construction Schedule.’? That shows that this revised con- 
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struction schedule provides for the end of construction on 
August 31, 1961, does it not? A. No. I am sorry if I 
misled you on that, but if you will look at the text which 
is the first page of that exhibit, you will see that statement 
is made that this schedule shows the source and applica- 
tion of cash during 


[3462] 


the construction period. 

Further, this construction period includes the year 1956 
and extends through the pre-operational testing ending 
August 31, 1961.”’ 

In other words, this is the date, August 31, 1961 is the 
beginning of the 10-year operating period. So that the 
construction of the plant, aside from the pre-operational 
testing, would have been September 1, 1960. 

Q. That is what is stated, of course, in the letter of Com- 
monwealth Associates in Exhibit XLII. A. Yes. I thought 
you were asking me that question. 

Q. Yes, but this exhibit itself states a revised construc- 
tion schedule showing the construction period as ending 
August 31, 1961. A. Not if you read the text as well, Mr. 
Sigal. 

Q. When does the pre-operational testing period begin? 
A. September 1, 1960. 

Q. Does that appear here? A. It does if you will read 
that first paragraph of the text, stating the assumptions 
under which the exhibit was prepared. 

Q. The first paragraph of the text, you say, of Exhibit 
XLITI? A. That is right. 

Q. That shows that the pre-operational testing will 
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begin on September 1, 1960. A. It states that it will end 
Angust 31, 1961, one year. 

Q. It says ‘‘This construction period includes the year 
1956 and extends through the pre-operational testing end- 
ing August 31, 1961.” 

Now that does not say that pre-operational testing be- 
gins on September 1, 1960? A. Mr. Sigal, I assume you 
remember that all through this testimony, certainly all 
through my testimony we have always talked about one 
year of pre-operational testing. 

Q. I know what you are talking about, Mr. Acker. I 
am trying to find out what these documents mean that have 
been introduced in evidence. You talked about a good 
many things in March 1957 which have been changed since 
March 1957. 

Now, I do not see in this material that has been intro- 
duced today that in anything except possibly the letter in 
Exhibit XLII that your pre-operational testing will begin 
September 1, 1960. 

Mr. Claytor: I thought that was Mr. Acker’s 
testimony about three times and it certainly is now 
in the record. If there is any doubt about it it has 
been dispelled in the last ten minutes. 

The Presiding Officer: I thought the witness 


[3464] 


explained that, Mr. Sigal. 
Shall we be in recess for about five minutes? 
(Brief recess.) 


3465 


The Presiding Officer: The hearing will be in 
order. 


By Mr. Sigal: 

Q. Mr. Acker, you say on page 10 of your supplemental 
testimony that PRDC is not yet able to adopt a new 
definitive construction schedule. The question of schedule 
revision is still under study by Commonwealth Associates. 

What is the reason for this delay in arriving at the 
definitive construction schedule? A. Because of the study 
which Commonwealth Associates is currently making of 
each individual item of the construction schedule. That 
has not been concluded as yet. 

Q. Construction of the reactor started a year ago? A. 
Yes. 

Q. And construction has been going on throughout the 
year, is that right? 

Q. Despite that fact, the construction schedule is not 
yet definite? A. That is right. 

Q. Now what is there in the nature of the details of 
the problems of construction which has prevented Com- 
monwealth Associates and PRDC from arriving at a defini- 
tive construction schedule? 


[3465] 


A. Some of the design work has not been completed. 
There are items as to which additional research work is 
required. 

Q. What design work has not been completed? A. 
Do you want me to try to give you specific items? One 
that comes to my mind is— 

Q. Well, are you in a position to testify— A. If you 
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will let me answer, I will say that one that comes to my 
mind as an example is the Cask car. That is under study 
at the moment by Dr. Zinn’s organization. And the study 
has not yet been completed. 

The design has not been made of it. So that we have 
nothing definitive on which to ask for bids. That situa- 
tion has to be reappraised to fit into the construction 
schedule. There are additional items of that kind. 

Q. What additional items do you know about? A. The 
fabrication of the fuel elements. Those are the ones that 
come to my mind immediately. 

Q. Who would have more detail on the problems? A. 
Mr. McCarthy would. 

Q. He would know which items have not yet been de- 
signed or the designs have not been completed? A. He 
would be more qualified to testify along those lines than I 
am. 

Q. In addition to design problems, what other problems 


[3466] 


are there that have delayed the schedule? A. I think it 
would be principally design. 

Q. I understand, but what other problems are there 
besides design? A. That cause the delay? 

Q. Yes, that make it impracticable to determine a speci- 
fic construction schedule. A. I have not said it was im- 
practical to determine a specific construction schedule. 

Q. Or which has delayed the determination of a sched- 
ule? A. I don’t know of any other items, Mr. Sigal. As 
T said, I think the delay would be principally because of the 
design problem. 
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Mr. Claytor: Excuse me. I think Mr. Acker is 
speaking of the delay in the construction. 

I think that Mr. Sigal’s question, if I understood 
it correctly, which was a little difficult to understand, 
is why we do not yet have a new revised definitive 
construction schedule. That is a delay in the crea- 
tion of the schedule as distinguished from the delay 
in the construction. Is that right? 

Mr. Sigal: Yes. 

The Witness: I thought I answered that pre- 
viously, Mr. Sigal. I thought I said that was under 
way at the moment. 


[3467] 


Whatever time it takes to revise the construction 
schedule based on the study of each individual item 


still to be fabricated, ordered, and so forth, what- 
ever that delay is it is. Whatever time is required 
we have to stand for it. 


By Mr. Sigal: 

Q. Then so far as the schedule that is now indicated 
that also is a tentative matter? A. I stated that previ- 
ously, yes. 

Q. And there is no assurance in so far as PRDC itself 
is concerned that the construction of the reactor will be 
completed by September 1, 1960, is there? A. Nobody 
can ever have such assurance, Mr. Sigal. 

Q. Of course, if the construction is delayed beyond 
what you now indicate, of course your construction costs 
will be increased beyond those that you now estimate. Is 
that not true? A. I think it is entirely possible that 
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some element of your construction cost would be increased. 
Certainly your administrative cost during construction 
would be. 

Again I would like to point out that we feel confident 
that the $6,000,000 that we have available would cover 
such a delay as well as unforeseen increases in cost. 

Q. Now I call your attention to Exhibit No. XLV. 
A. I have it, Mr. Sigal. 

Q. Now this exhibit is entitled ‘‘Comparison of the 


[3468] 


Construction Estimates and Commitments.’’ And it shows 
the comparison of the major items involved in the construc- 
tion of the reactor and concludes with a showing that the 
overrun at the present time comes to 7.4 per cent. A. 
That is right. 

Q. However, if you would examine the individual items, 
Mr. Acker, the over-run on the large items particularly 
is far greater than 7.4 per cent. A. That is true. 

Q. For example, I call your attention to the liquid 
metals, item D-3, intermediate heat exchanger, the over- 
run there is 183 per cent. 

In the case of two loops, primary sodium piping, the 
over-run is 147 per cent. 

In the case of the secondary containment, the primary 
sodium system, over-run is 300 per cent. 

Mr. Morrisson: Is that an over-run of 183 per 
cent? 

Mr. Claytor: It is 183 per cent of the original 
cost estimate. 

Mr. Sigal: I don’t think we need comments from 
everybody around the table, Mr. Examiner. I am 
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only reading what this says. If the witness wishes 
to correct what appears on the exhibit, he can 
correct it. 

Mr. Morrisson: I just wanted to have it correct 
in the record. 


[3469] 


The Witness: I will state that your statement 
is incorrect as read from the exhibit. The 183 
figure that you see, if you look at the top of the 
column, it is percentage of the estimated cost repre- 
sented by the Order or commitment, so that that 
would be an over-run of 83 per cent. 


By Mr. Sigal: 

Q. The statement there is 183 per cent of the original 
cost? A. That is right. 

Q. And the two loops of primary sodium piping shows 
147 per cent of the original cost. 

The secondary containment of the primary sodium sys- 
tem shows 300 per cent of the original cost. 

Now, the liquid metals system shown on this schedule 
is far and away the largest item on the schedule, is it not, 
intermediate heat exchanger. A. That individual item 
is the largest on the schedule, yes. 

Q. Now it appears, does it not, from this schedule that 
the over-run is found primarily in the reactor items them- 
selves rather than in the, shall we say normal construc- 
tion cost? A. That is true. 

Q. So far you have had experience with these costs, 
so far as in construction, improvement, excavation and 
so forth, 
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your estimates were fairly sound. A. Yes. 

Q. As to the item with respect to the reactor, it appears 
that your estimates were quite low compared to what 
the costs turned out to be. A. On the basis of these 
individual items, that is correct. 

Q. Under the circumstances, to say that your over- 
run is only 7.4 per cent is stating an average which does 
not reveal the significant problem of estimating the costs 
of the unique structures involved in this reactor, isn’t 
that right? A. I agree fully that it is an average and 
the nature of an average is that it does not reveal the 
individual items which make it up. 

Q. It would also appear, would it not, that as time 
goes on and you get into the manufacture of the items 
which are of this unique variety, namely, the special com- 
ponents of the reactor, it would appear that your estimates 
are likely to understate the cost in the same order as you 
understated them with reference to the liquid metals 
system? A. No, I don’t agree with that, Mr. Sigal. 

Q. Why don’t you agree with that? A. Just because 
that has happened with respect to individual items here 
does not mean that it will obtain 


[3471] 


throughout the balance of the construction schedule. 

Q. But the point J thought you agreed with me on was 
that when you were getting to the manufacture of the 
unique items as I call them, your estimates have proved 
to be quite unreliable. A. As to those that are presented 
here, that is true. 
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Q. What reason is there to expect that your estimates 
will prove more reliable with regard to the same type 
of component parts that you have not yet come to? A. 
Because there is no reason to expect otherwise. It seems 
to me it is entirely open-ended, Mr. Sigal. I can not say 
as to whether all the balance of the items in this category 
would be equally under-estimated. 

Q. I did not say that you can say, Mr. Acker. I am 
suggesting that you are also in no position to say that 
they will not be under-estimated to the same extent. A. I 
will agree with that. But I think it would be unreasonable 
for me to make either statement, Mr. Sigal. They will 
be what they are and again I would like to urge that we 
feel that we have adequate resources to cover them, what- 
ever that may be. 

Q. Of course you will recall, Mr. Acker, that when you 


testified several months ago that you were quite confident 
that the estimates that you reported then were sound. 
You remember that? 


[3472] 


A. Yes, I do. 

Q. You had no reason at that time to believe that 
the costs would be substantially greater than you estimated 
them at that time to be. 

Now you do have experience and your experience shows 
that with respect to these more complicated items, items 
in which manufacturing experience is extremely limited, 
your estimates have proved to be quite unsound? A. As 
to these particular items, that is true. 


3473 


[3473] 


Q. Now, are you in any position to give any estimate— 
perhaps you have already answered this question before— 
are you in any position to report any estimate with 
respect to the extent to which your construction costs will 
exceed your previous estimates? A. No, I am not, Mr. 
Sigal, at this time. 

Q. Is anybody in the PRDC organization prepared to 
do that? A. I don’t think anybody is, Mr. Sigal. I will 
say again that it is our best judgment that the overrun 
will be under the resources that we have available to meet 
them. 

Q. Now, on page 12 of your supplemental testimony 
you say, ‘‘No substantial additional material to be incor- 
porated in the reactor has been placed on order by APDA 
since the preparation of Acker Exhibit No. 20.” 

When was that exhibit prepared, Mr. Acker? A. Where 
is that statement, Mr. Sigal? 

Q. On page 12. 

Mr. Claytor: Acker Exhibit 20, I believe the 
record will show, was prepared at the time of 
Mr. Acker’s cross examination which I believe was 
in March. The record will show. 

Mr. Sigal: The exhibit itself does not show. It 
was some time in March that this exhibit was pre- 
pared. 


By Mr. Sigal: 
Q. Your testimony then indicates that between March 


[3474] 


1957 and August 1957 no substantial additional material 
has been placed on order. 
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It seems to me to be a long time during the construc- 
tion period not to have placed on order materials neces- 
sary for the construction of this reactor, Mr. Acker. Can 
you explain the reason for that? A. This applies to 
APDA, this statement, Mr. Sigal; not to PRDC. 

Q. That is right. A. The fact is that APDA have 
covered the bulk or a substantial part of the test facility 
at that time. 

Q. You say they have already placed on order the 
substantial bulk of it. Is that the reason they have not 
placed on order any more? A. I say that at that time 
they had placed a substantial amount of the orders for 
the test components, and no additional orders have been 
placed since then. 

Q. That is what you say, but there is a substantial 
amount yet to be placed on order by APDA? A. That 
is right. 


Q. Now, I ask you why, if you can tell us, APDA has 
not, during this intervening period of at least four months, 
placed anything more on order? A. Because they have 
not been ready to, Mr. Sigal. 

Q. Obviously they have not done it. Do you know why 


[3475] 


they are not ready to do so? A. Because they still have 
some design and research work to do before the additional 
orders for materials are placed. 

Q. Do you know on what items they are still doing 
design work which they are supposed to put on order? 
A. It would not necessarily be design. It could be design 
or investigation, but the orders have not been placed 
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as yet for the core. I think that orders have now been 
or are about to be placed on sodium pumps. That was 
another item that took long investigation and negotiation. 
I think those would be the principal items that have been 
delayed. 

Q. Then your testimony is that the reason that APDA 
has not placed any orders in any substantial quantity 
since March is that the design has not yet been completed 
on those items? A. Or their investigation of a particular 
item has not been completed. 

Q. So they have not gotten to the design stage, you 
mean, on some items? A. Ido not mean that. I do not 
mean that no design work has been done on some of it. 

Q. Isn’t that what you mean by the investigation is 
going on? A. It could be an investigation on what manu- 
facturer 


[3476] 


could fabricate the equipment. 

Q. Now, at the bottom of page 12 of your supplemental 
testimony you say that you think that your estimates are 
more realistic than much of Mr. Radley’s testimony seems 
to indicate. Is it your position, Mr. Acker, that Mr. Rad- 
ley’s estimates are not realistic?! A. In some respects, 
yes. 

Q. In what respects? A. To begin with, Mr. Sigal, 
in comparing estimates for large construction projects of 
this type, it seems to me that you must be sure that 
your basis is correct to begin with. I think that Mr. Rad- 
ley’s concept of a power reactor construction estimate was 
that of one organization undertaking to do the job begin- 
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ning from the beginning and carrying it through its con- 
struction period. 

I would like to point out that in the PRDC case that is 
not the fact. APDA had done a great deal of work prior 
to the PRDC coming into the field, and in addition, APDA 
is carrying on extensive work for PRDC’s account without 
charge, which would normally appear in a construction 
estimate where it was all being prepared and undertaken 
by one organization. 

So I think that the basis for the comparison of our 
estimate with that of some other reactor project now being 
undertaken in the same way is invalid. 


[3477] 


For example, take the item I have spoken of, indirect 
and overhead expense. I think in addition, on an item of 
that kind, you would have to understand the character of 


the contract under which that kind of work is being under- 
taken. You will remember that our contract with the 
United Engineers and Constructors which this item of 
$2,977,000 covers is on a non-profit cost reimbursable basis. 

Mr. Radley has given estimates as to what the indirect 
and overhead expense would be on a project, I take it, 
that he was assuming that one organization did the whole 
job on a conventional basis, I would assume, with profit 
involved to the contractor who was doing the construction 
and erection. 

In our case we estimate that saving to PRDC under our 
United Engineers contract as a result of it being on a 
non-profit basis— 

Q. Who is ona non-profit basis? A. United Engineers 
and Contractors. 
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Q. They are doing this for you without any profit? 
A. On a non-profit basis, cost reimbursable basis. We 
assume that if it were on the conventional basis, that we 
were hiring men to build a steam plant for a utility com- 
pany, that the estimated cost would increase $500,000 at 
least. 

So that to get a comparable figure in our case for the 
usual concept of indirect and overhead expense, I think 
you would have to add that figure, at least. 


[3478] 


Now, in addition, APDA has undertaken to do research 
and other work for us during the construction period and 
their administrative expense during PRDO’s construction 
period is estimated at $2,250,000. 

Q. What is that for, you say? A. That is the admin- 
istrative expense of APDA during PRDC’s construction 
period. 

Q. $2 million? A. Right. 

Q. For administrative expense alone? A. For ad- 
ministrative expense during the PRDC construction pe- 
riod. 

Q. You mean out of a total contribution of $7 million— 
A. This is in addition to their $7 million. This is an 
expenditure on their part for administration and over- 
head during our construction period beyond their commit- 
ment to us which we have valued as $7 million. 

Q. How do you arrive at that figure? A. I get it 
from their budget for the next three years. That is in 
evidence in this proceeding. 

Q. Is there anything in evidence in this proceeding 
showing that? A. There is; yes, sir. 
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Q. Will you point out what you refer to? 
Mr. Claytor: This is derived from Acker Ex- 
hibit 4. 


[3479] 


By Mr. Sigal: 

Q. Acker Exhibit 4 shows a total of $2,257,979 for the 
period beginning 1/54. A. That is right. 

Q. Construction in this case started late in 1956, did 
it not? A. Yes, but it depends on what you call your 
construction period, Mr. Sigal. This character of project 
there is a great deal of work that has to be done before 
you actually begin to dig a hole in the ground. 

I think it is reasonable to assume that that is the first 
part of your total administrative and overhead expense 
on the project. 

Q. Of course, Mr. Acker, you testified earlier that 
APDA is doing things other than working for PRDC and 
the administrative expense indicated here is the total ad- 
ministrative expense, is it not? A. That is right. 

Q. There is no allocation in this thing to which you 
refer of the administrative expenses relating to the PRDC 
project? A. That is right. I gave you the approximate 
figure. The proportion of the total cost, total expense 
budget, to the amount which is allocated to other items 
and those for the benefit of PRDC is very small. 


[3480] 


Q. Of course, you make that statement, Mr. Acker, but 
you have not presented, so far as I am aware, any break- 
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down showing what the expenses are with relation to each 
of the projects handled by APDA. 

Now, Mr. Acker, you, I assume, read the testimony that 
Mr. Radley gave? A. Yes. 

Q. You are aware that Mr. Radley made his estimates 
on the basis of his experience of many years in the building 
of reactorst A. Yes. 

Mr. Morrisson: Mr. Examiner, I would like to 
correct the record on one point. 

There have been several references to Mr. Rad- 
ley’s estimates. I think his testimony was very 
clear that he was not making estimates; that he 
was making certain comments on the estimates 
furnished by the applicant, but he did not feel in 
a position himself to make any estimate of the cost 
of construction of this reactor. 

Mr. Sigal: I did not say he made any estimates 
about the reactor cost. He did make estimates 
about the cost of certain items. 

Mr. Morrisson: The record will show what it 
shows. I don’t think he did. 

Mr. Sigal: All right. Your comment is well 
taken, 


[3481] 


the record will show. 


By Mr. Sigal: 

Q. Now, Mr. Acker, your own testimony, as shown 
in this supplemental statement, goes into some items, but 
does not refer to a number of other items that Mr. Radley 
did mention. 
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For example, he stated in his testimony that PRDC 
substantially under-estimated the cost of on-site labor. 
Now, you have made no reference to that. Are you in any 
position to state wherein Mr. Radley’s testimony was in 
error? A. I can point out certain areas which I think 
he had no knowledge of, so that would necessarily be taken 
into account when he stated that a more usual relationship 
between total cost and on-site labor would be 6 to 4 as 
against our 18 to 5. 

To begin with, there are items totaling $3,742,650 that 
were estimated on an installed basis, an overall basis for 
each item. For instance, a building might be estimated 
at so much per enbic foot with no breakdown specifically, 
no definitive estimate as to labor and material relation- 
ship. 

In those cases, there are all of these items totaling 
that amount where in order to arrive at a labor-material 


division in the estimate, we simply made an arbitrary 
division of labor and material. That may be in error, so 
that that can be a reason for a part of the difference, if 
the comment is 


[3482] 
valid. 

In addition, there is some $887,000 of items that were 
estimated on an installed overall cost basis with no break- 
down of labor and material and, therefore, the whole item 
shown under the material column. Now, as to those things, 
I don’t know the extent to which they would influence 
Mr. Radley’s thinking if he knew them or would modify 
our material-labor relationship or ratio which he com- 
mented on. 
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I merely want to point out that they are two reasons 
that our ratio might not be comparable to somebody 
else’s ratio. 

Q. As events turned out, Mr. Acker, it appears that 
you did seriously under-estimate certain of your costs with 
reference to your on-site labor. For example, referring 
to Exhibit XLV, with respect to structures and improve- 
ments, there was an overrun of 13 percent on your dredge 
and grade fill. There was an entire item for which you 
did not make any provision at all with respect to dewater- 
ing the excavation, which is probably substantially on- 
site labor. 

These two items alone, on the basis of your own figures, 
total $64,000 out of a total for structures and improve- 
ments and reactor plant structures of less than $300,000. 
A. Mr. Sigal, in the first place, I think it is entirely in- 
valid to assume that the overrun on the dredge and grade 
fill item is because of on-site labor. I think it can 


[3483] 


perfectly well be the difference in the quantity of the 
fill involved. 

Q. My statement was made with reference to the de- 
watering excavation as being largely on-site labor. A. 
You called my attention to the dredging and grade fills 
and said that was a 13 percent overrun and implied it was 
because of an overrun on on-site labor. 

Q. I am not arguing with what you have said, Mr. 
Acker. The point is that you have $64,000 which you 
will agree, would you not, that a substantial part is on- 
site labor? A. I will not agree that a substantial part 
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of the overrun is necessarily on-site labor. It may be 
quantities of materials involved. 

Q. Do you know, as a matter of fact, what this $64,000 
item for dewatering excavation consists off A. That is 
an item, Mr. Sigal, that was not specifically set forth in the 
estimate, but was included originally in the provision for 
excavation, grouting foundations, and so forth, and I 
think that that, depending on how you make your estimat- 
ing, is an entirely proper procedure. 

We have set it forth because when we ran into the 
foundation condition, we found that there was some water 
that had to be continuously pumped and it became a very 
considerable item, more of an item than such incidental 
pumping would be in normal foundation work. 


[3484] 


Q. My question to you was— A. The greater part of 
this is not labor. It is continuous pumping of the water 
and the provision for the installation of such pumping 
equipment. 

Q. Can you answer the question how much of that 
$64,000 is labor? A. No, I cannot and I think it is un- 
reasonable to ask me to. 


[3486] 


The Presiding Officer: The hearing will be in or- 
der. 

Mr. Sigal, I understand that Mr. Acker wants 
to make a correction to some of his testimony yes- 
terday. 
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Whereupon 


ERNEST R. ACKER, the witness on the stand at the 
time of the taking of the recess, resumed the stand and, 
having been previously duly sworn, was further examined 
and testified as follows: 


The Witness: I would like to correct a statement 
that I made on pages 3474 and 3475 of the tran- 
script. I said on page 3474 that while APDA had 
already placed, as of last March, a substantial 
amount of orders for test facilities components 
there still remains a substantial amount of such 
orders unplaced. 

Actually, if you will compare Acker Exhibit No. 
6, which lists the components to be purchased by 
APDA for components testing and then turned over 
to PRDC with Acker Exhibit No. 20, which lists 
the material on order last March, you will see that 
some 90 percent of the items to be purchased in 
terms of their estimated cost without contingen- 
cies are in fact on order by APDA. 

The items of equipment which are not on order 
shown in Acker Exhibit No. 6 are the element trans- 
fer rotor and drive, the reactor plant instruments, 
accessory electric equipment and the initial oper- 
ating supplies. 


[3487] 


Also on page 3475 where I referred to the core 
and the pumps not being on order, I was referring 
to APDA, whereas I should have been referring in 
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the context to PRDC. These items are ones that 
will be ordered by PRDC except for one sodium 
pump which APDA is buying and which on Acker 
Exhibit No. 20 is shown to be already on order. 

The Presiding Officer: Very well, Mr. Acker. 
Did you get that, Mr. Sigal? 


Cross Examination—Continued by Mr. Sigal 


Q. I am not certain that I got all of what Mr. Acker 
said because he started off before I was aware of what he 
was talking about. If I understood you correctly, Mr. 
Acker, you were listing the items that were on order as of 
March 4th, was it? A. Whatever it was. 

Q. 1957. The ones that were not on order. You do 
not intend, I gather, from what you said, to change your 
earlier testimony yesterday to the effect that no substan- 
tial amount has been placed on order since March 1957. 
A. No, but I do want to change my testimony to the effect 
that some substantial amount still has to be placed on or- 
der. The gist of what I am saying now is that I was in- 
correct in my statement and that there is not a substantial 
amount still to be placed on order which was not on order 
last 


[3488] 
March. 
Mr. Claytor: By APDA. 
By Mr. Sigal: 
Q. Only with reference to APDA? A. That is right. 
That is where the confusion arose. 
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Q. Only with reference to the list in evidence on Acker 
Exhibit 20 to which you are now referring. A. Yes, but 
of course that lists all the items that APDA will order for 
the test facility and turn over to PRDC. 

Mr. Sigal: Will you read that? 
(The answer was read by the reporter.) 


By Mr. Sigal: 

Q. Acker Exhibit 20. A. Yes. 

Q. And the other items that you mentioned in your 
testimony a moment ago are in addition to those items? 
A. No, those are the items on Acker Exhibit 20 which 
are not yet on order. 

Mr. Claytor: Could I correct that? We are re- 
ferring to the wrong exhibit. It is Acker Exhibit 
6 which lists all the items and Acker Exhibit 20 
which lists the items which were already on order. 


By Mr. Sigal: 

Q. To which exhibit are you now referring other than 
290% A. I am referring to Acker Exhibit 6. The items 
that 


[3489] 


I have listed as not on order are those shown on Acker 
Exhibit 6. 

Q. What you want your testimony to show now is 
that so far as what APDA is obliged to turn over to 
PRDC there is not now a substantial amount of material 
and equipment to be put on order. A. That is right. In 
fact, in excess of 90 percent of the dollar value is already 
on order. 
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Q. You have no knowledge of when those items will be 
delivered? A. I have not as to the specific items except 
in the case of the reactor vessel and plug. 

Q. We were asking at the close of the testimony yes- 
terday, Mr. Acker, certain items that Mr. Radley had men- 
tioned in his testimony. A. Yes. 

Q. I think your last comment to one of my questions 
was that it was unreasonable. A. I will do my best to 
give you an honest answer. I gave you an honest opinion 
yesterday. 

Q. Now, Mr. Radley pointed out that your statement 
states the cost of engineering design and expenses at 
$900,000. He stated that his opinion is that that figure 
should be at least twice as high. Are you still standing on 
the figure of $900,000 for that service? 


[3490] 


A. Yes, we are, Mr. Sigal, and here again we have the 
highest regard for Mr. Radley and his ability in his field, 
but I would like to say in fairness to our presentation that 
I think Mr. Radley again is talking in terms, when he 
makes these comparisons, of a one-organization project 
where one organization does the whole job starting with 
the engineering, conceptual design and carrying through 
the construction. Here we have two organizations involv- 
ed and Mr. Radley could not have this knowledge prior to 
his testimony. 

Q. Mr. Radley was basing his testimony on your testi- 
mony and on the material submitted by PRDC. A. There 
are things, however, there are factors which do not ap- 
pear in my testimony which I am sure would have in- 
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fluenced Mr. Radley in his thinking in making these com- 
parisons if he had had them before him. Those items I 
would like to point out to you. 

Q. Are you now talking about engineering design ex- 
penses? A. Yes, I am. 

Q. What do you allocate to APDA expenses for en- 
gineering design in respect to the PRDC reactor? A. 
Of course, APDA has done all the designing and a great 
part of the engineering in connection with the reactor 
project. They have already spent $2 million through 
1956, at which time more than a third of the work had 
been done. 


[3491] 


I do not have a breakdown of exactly what APDA had 
spent on engineering and design, but I would like to point 


out that in addition to our $900,000 that they have done a 
very substantial amount of engineering design work and 
will continue to do so, which does not appear in the con- 
struction estimate or cost of the project. In addition, I 
would like to point out that again the Commonwealth as- 
sociates who are doing the engineering and design work to 
be undertaken by PRDC, are doing the job on a no-profit, 
no-overhead basis. If we had engaged an engineering firm 
on the basis of profit and overhead we estimate that it 
would have cost us $500,000 more and I think that is fair to 
assume that Mr. Radley in his considerations assumed that 
we would engage or that this engineering and design work 
would be done on the usual profit basis. 

Q. Now, presumably we can get Mr. Radley to testify, 
I assume, and Mr. Radley based his estimates and opin- 
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ions on what PRDC offered in this case. A. That is 
right. 

Q. On the evidence, on your statements, on exhibits 
and whatever else there was in the case. Now, if Mr. Rad- 
ley and no one else presumably can come to any conclu- 
sion from what is in the case, Mr. Acker, then it is ob- 
viously impossible to arrive at any conclusion as to what 
the cost of this project will be. A. Well, I agree with you 
fully as to what you say on Mr. Radley. If these items 
were not in evidence in the case he 


[3492] 


couldn’t possibly have knowledge of them. 

Q. Now, Mr. Acker, you are offering an opinion now 
that if the Commonwealth Associates did this on the basis 
of a profit and overhead that the cost would be $500,000 
over the $900,000 item. A. That is right. 

Q. Do you have anything to back that up? Do you 
have any material to back up your opinion that it would 
cost $500,000 more? A. Yes, I have the opinion of the 
staff of APDA, and my own knowledge of what engineer- 
ing firms charge for the profit and overhead. My own 
company is now engaging an engineering firm on a twice- 
payroll basis which is materially in excess of what the 
charges are under this contract. 

Q. Do you have personal knowledge, Mr. Acker, of 
what items went into the $900,000 figure that has been sub- 
mitted heretofore and what items would go into the 
$500,000 figure that you say would have to be added if 
these other considerations were involved, namely profit 
and overhead expense? A. I say, Mr. Sigal, that the 
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$900,000 is our best estimate of what the Commonwealth 
Associates’ direct payroll costs will be. 
Q. You mean it is your estimate? A. May I finish? 
Q. Or the Commonwealth Associations’? A. Our 
combined estimate based on a manhour study. 


[3493] 


Q. Then you don’t have an estimate from Common- 
wealth Associates of what their charge for engineering 
design and expenses will be, is that correct? A. No, be- 
cause, as I said, it is on the basis of reimbursable direct 
costs of the figure of $900,000 is an estimate of what that 
will amount to to cover the whole job on the basis of the 
number of manhours that they estimate the job will re- 
quire. 

Q. That is your estimate? A. That is their estimate. 

Q. Do you have a document from Commonwealth As- 
sociates stating the basis for their estimate? A. I do 
not know if there is such a document in existence, Mr. 
Sigal. 

Q. So far as the figure you mentioned for APDA is 
concerned, that certainly goes back, the figure you men- 
tioned includes expenses going back to 1954, doesn’t it? 
A. That is right. 

Q. Substantially before this particular reactor was 
licensed or a permit was issued by the AEC in this case 
and substantially before you applied for a permit in this 
case, is that correct? A. Well, I don’t want to be bound 
to the word ‘‘substantially”’, but before, certainly. 

Q. And that, of course, covers the general experimen- 
tal 
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work that APDA was doing on fast reactors. A. It in- 
cluded a lot of design work as well, Mr. Sigal, directly re- 
lated to the definitive reactor plan for this project. 

Q. Directly related to what? A. To the definitive 
reactor plan for this project. 

Q. Are you saying, Mr. Acker, that in 1954 you had a 
definitive project to place a reactor at Lagoona Beach? 


[3495] 


A. No, I am not saying. 

Q. Then it could not have been a design for this par- 
ticular reactor that we were working on in 1954? A. 
It most certainly could. Much of the engineering and 
design work which they did was directly related to the 
reactor design as it is now contemplated and to be built. 

Q. But it also included general experimental develop- 
ment work on fast reactors? A. Yes, such as you would 
have to do in preparation for any reactor project. 

Q. Now, Mr. Acker, I assume you are not familiar with 
any other reactor projects than PRDC’s; is that correct? 
A. Except in general, Mr. Sigal. 

Q. By ‘in general’’, you mean that you know that 
there are other reactor projects in existence? A. Oh, 
much more than that, Mr. Sigal. 

Q. You have no personal knowledge of other specific 
reactor projects, do you? A. Certainly I have. 

Q. To what extent? A. Mr. Sigal, there is a great deal 
of literature about all of these projects and I have kept 
myself informed in general as to the character of these 
reactor projects. 
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Q. You are now talking about in general, the reactor 
projects in general, not with respect to the specific prob- 
lems 


[3496] 


construction and design? A. Not through my personal 
knowledge, but I have through discussions with people 
in the industry. 

Q. All right. 

Now, Mr. Acker, Mr. Radley testified with reference to 
your estimate of $34,500 for a waste disposal system. He 
testified that that was unlikely that an adequate waste 
disposal system for a reactor of this type and size could 
be obtained for any amount close to that estimated. A. 
We couldn’t agree more with Mr. Radley. This is clearly 
jn error. 

Q. Itisanerror? A. An error. 

Q. You have changed it? A. Yes, we have. 

Q. Where does it appear? A. Our estimate now is two 
hundred thousand dollars. 

Q. Where does that appear? A. It does not appear 
except as I am stating it for the record here today. We 
have not modified our construction estimate. 

Mr. Morrisson: Exeuse me just a moment. 

What is this estimate you were changing? 

The Witness: The waste disposal system and we 
say we cannot agree with Mr. Radley more. It is 
clearly an error, 


[3497] 
and we have modified our estimate to the effect of a 
cost of two hundred thousand dollars. 
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By Mr. Sigal: 

Q. Is that the only item in your estimate that you 
changed? A. We haven’t changed any item nor estimate 
as yet. 

Q. Iamsorry. A. We have not changed any item nor 
construction estimate as yet, Mr. Sigal. 

Q. Do you mean you haven’t even changed this item! 
A. We haven’t changed any, nor construction estimate. 

Q. What is this two hundred thousand dollar figure 
that you just gave? A. The two hundred thousand dol- 
lars is our present estimate of the cost of this project. 
What I am saying is that we have not changed any item in 
the estimates as submitted in the proceeding. 

Q. You mean you haven’t changed any exhibit with re- 
spect to your estimate? That is what you mean? A. [ 
stand corrected. 

Q. I see. 

Are you suggesting, then, that you have changed your 
estimates in regard to various items on your construction 
items? 


[3498] 


A. In our own thinking, you mean? 

Q. Yes. A. Why, certainly, where we know that there 
are changes. Some of them are reflected in exhibits which 
are in this proceeding, which have been introduced in this 
proceeding. 

Q. I am sorry, Mr. Acker. I am not aware of just 
what exhibits you are indicating as showing changes in 
your estimates. A. We submitted an exhibit yesterday 
showing overages on certain items. 

Mr. Claytor: Acker Exhibit 26. 
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The Witness: Obviously where we have already 
incurred overages as to certain items, the overall 
construction estimate must ultimately be modified. 


By Mr. Sigal: 

Q. We must be using words with different meanings. 

Obviously it is no longer an estimate when you have 
already paid out the money for an item. I am now talk- 
ing about items which are not yet paid for, for which there 
is not already a specific commitment in dollars and cents. 

Now, with respect to such items have you changed your 
estimate as to their probable cost? A. Not as yet. 

Q. Have you changed the items as to the probabilities, 


[3499] 


at least with respect to your thinking about them? A. 
We know, of course, that there is an exposure to increases 
as to some items which have not yet been placed on order. 

Q. Now, you have just indicated that you have changed 
your estimate with respect to the waste disposal system 
from $34,500 to two hundred thousand dollars? A. That 
is right. 

Q. Can you name any other items which you have 
changed similarly? A. No, I can’t name any other items 
where there has been as yet a specific change made. 

Q. The waste disposal system is the only one, then? 
A. That is the only one where a specific change has been 
made and agreed upon. 

Q. Do you have a design for that waste disposal sys- 
tem? A. I think we have a conceptual design. I cannot 
say as to whether the design has been completed. 

Q. Let me ask you this: 
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Do you have the design in any such form that Mr. Rad- 
ley could offer an opinion on it as to its cost? A. I be- 
lieve we have sufficient information and definitive concep- 
tual design so that he could offer an opinion. 


[3500] 


Q. Do you have a design of any nature to offer us now? 
A. Not here, no; I haven’t any such thing available here. 

The two hundred thousand dollar estimates listed are 
detailed so that I think that he could make an intelligent 
appraisal of our figure. 

Q. May we have copies of those elements? 

Now, Mr. Acker, looking at this revised estimate for 
waste disposal equipment. 

Mr. Morrisson: Again could we have this mark- 
ed, Mr. Examiner, with an identifying number so 
that we won’t confuse all these papers? 

Mr. Claytor: I suggest that a paper consisting 
of a single sheet entitled ‘‘Revised Estimate of 
Waste Disposal Equipment’’, be marked Acker Ex- 
hibit 27. 

The Presiding Officer: That will be received for 
identification. That will be Arabic 27. 

I noted that the Acker was Roman XXVI in the 
record yesterday. We want to correct that. 

(Acker Exhibit No. 27 was marked for identifi- 
cation.) 


By Mr. Sigal: 
Q. Mr. Acker, this exhibit identified as Acker 27 gives 
a list of projected costs of certain elements of the 
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[3501] 


waste disposal equipment. A. Right. 

Q. As is obviously on the face of this exhibit it does 
not describe the elements, give their dimensions and ma- 
terials and so forth so that it would be obviously impos- 
sible to determine the reasonableness of this estimate. 

Now, I ask you, do you have any other material describ- 
ing your waste disposal system? A. There is such ma- 
terial available, but I do not have it here. 

Q. I see. And you do not, I assume, have personal 
knowledge so as to be able to deseribe it yourself? A. 
That is true, Mr. Sigal. 

Q. Do you have any knowledge of how this compares 
to waste disposal systems that have been built for other 
reactors? A. No, I do not. 

Mr. Sigal, could I give you a figure which you asked 
me for before, which I said I did not have available? You 
asked me what the allocation of engineering and design 
costs to PRDC job by APDA is. APDA has actually spent, 
alloted to engineering design on the PRDC job, through 
1956, $977,224. Its budget expenses for the 1957 through 
1958, the PRDC construction period for engineering and 
design, is $781,762, making a total of $1,750,000-odd. 


[3502] 


Q. Going back to what year, Mr. Acker? A. 1954. 

Q. 1954% A. Yes, but if you will take just what they 
propose to expend during the construction period and 
add it to our own estimate of our own engineering design, 
you will see that we can readily agree with Mr. Radley 
that the overall engineering design expenditures on this 
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job will be in the nature of a minimum one million eight 
hundred thousand dollars. 

Mr. Morrisson: Mr. Examiner, I assume that Mr. 
Acker was reading from a document which I sus- 
pect is a document of which I already have a copy, 
entitled, ‘‘Actual and Anticipated Expenditures by 
PRDC and APDA, Combined, Applicable to PRDC 
Reactor Project.’’ 

I intend to ask that that document be marked for 
identification in any event, and wonder if it might 
not simplify this to have it marked now. 

Mr. Claytor: I ask that the document described 
by Mr. Morrisson be marked for identification as 
Exhibit Acker No. 28. 

The Presiding Officer: The document so describ- 
ed will be marked Acker Exhibit 28 Arabic, for 
identification. 

(Acker Exhibit No. 28 was marked for identifi- 
cation.) 


[3503] 

By Mr. Sigal: 

Q. Referring to Acker Exhibit 28 for identification, 
the figures you have just read are described as follows: 

Item C-1, and item C-2, it is stated that APDA actual 
expenses for engineering and design, in addition to those 
included in the Commonwealth Associates estimate, are 
$977,224, and that is derived as this exhibit shows by taking 
simply eighteen percent of a figure of $5,400,000-plus, which 
is called research and other test expenses; is that correct, 
Mr. Acker? A. That is right. 

Q. So this is some sort of rule of thumb by which you 
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determine how much is applicable to the PRDC engineer- 
ing and design, and how much is applicable to other 
matters? 


[3504] 


A. It is a percentage which reflects a study by each year, 
1954 through 1956, of the allocation of APDA’s costs be- 
tween engineering and design and other research and test 
expenses and that is a composite percentage reflecting the 
results of those studies. 

We think it is a comparatively reasonable allocation of 
the total cost to engineering and design expenses. 

Q. But it is still more or less some sort of rule of thumb 
that you apply in order to arrive at this figure? A. No, 
it is more than a rule of thumb. It is based on actual 
studies of the direct costs chargeable to these specific 
expense accounts. 

Q. You are not personally familiar with the accounting 
details or determination of these costs, are yout A. I 
know how they were determined, Mr. Sigal, but I did not 
sit down and do it, myself. 

Q. Nor did you examine the figures from which these 
were derived? A. No, I did not. 

Q. And you have no personal knowledge of what is 
covered by this item research and other test expenses? 
A. Well, to the extent that I have knowledge of the work 
done by APDA, yes. 

Q. Well, what does research and other test expenses 
cover? 


[3505] 


A. Well, APDA is conducting research on many items in 
connection with this reactor project. 
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Q. And it is also conducting research with regard to 
matters not relating to this reactor project, isn’t it? A. 
Not in this period that we are talking about, no. 

Q. Not at any time up to 1956 did they concern them- 
selves about anything else but PRDC? A. That is right. 

Q. PRDC wasn’t in existence in 1954? A. Well, again 
we are talking about terms. Everything that APDA has 
done up to now has been directed to the formation of PRDC 
and to the project which it is now carrying forward. 

Q. APDA, according to the record, according to your 
own testimony, Mr. Acker, was concerned in general, at 
least in part, with developing fast reactors? A. That is 
right. 

Q. And it is your opinion then that anything dealing 
with a development of fast reactors has a bearing on the 
PRDC project? A. There is no question about that, Mr. 
Sigal. I will put it this way: that I think PRDC if it had 


been formed in 1954 would have had to go through exactly 
the same motions that APDA was going through to cover 
exactly the same fields. 


[3506] 


Q. Mr. Acker, are you offering an opinion as a scientist 
in this matter? A. As a scientist? 

Q. Yes. A. I don’t think it needs a scientist to offer 
that opinion, Mr. Sigal. 

Q. You mean it doesn’t need a scientist to determine 
what sort of experimental and developmental work is 
required? A. That isn’t the question that I am directing 
myself to. I am saying that whatever that research and 
development work, or test work, might be, that PRDC 
would have had to go through the same thing that APDA 
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is going through in preparation for the design and con- 
struction of this reactor. 

Q. You are offering that, I gather, as your opinion, 
Mr. Ackert A. That is right. 

Q. All right. 

Now, Mr. Acker, looking at the second item under C, it 
states that APDA budgeted expenses for 1956 and 1957 
are $781,762. Does that relate to engineering and design 
expenses? A. That does. 

Q. All right. 

Then, it says: 

“This is eighteen percent of sixty-six and two- 


[3507] 


thirds percent of six and a half million dollars 
which is budgeted for research and other test ex- 
penses.”’ 

Now, that, of course, is projecting this matter into the 
future? A. That is right. 

Q. How do you arrive at eighteen percent of sixty-six 
and two-thirds percent? A. By the same kind of study 
as the prospective charges applicable to other research and 
test expenses, and to engineering design. 

Q. Why do you take— A. Mr. Sigal, let me say this: 
That we have been asked to make this estimate and we 
have made it in accordance with our best judgment. 

Q. You didn’t make the estimate, did you? A. I did 
not, no. 

Q. All right. 

Now, I am asking you what is this sixty-six and two- 
thirds percent item? A. That is the portion of the pro- 
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jected expenditures research anu ower test expenses for the 
years 1957 through 1959, applicable by APDA to PRDC. 

Q. Applicable in general, not merely to engineering 
and design? 


[3508] 


A. No, they aren’t. In general. Now, we are saying 
that of the amount of APDA’s expenditures applicable to 
the PRDC job, eighteen percent will represent engineer- 
ing and design, and that is our best estimate. 

Q. And this eighteen percent for those years is carried 
forward from the experiences you had for prior years? 
A. That is right. 

Q. In determining what engineering and design 
expenses would be? A. That is right. 

Q. So it isn’t related to specific knowledge, as to how 
much you will actually be required to spend for engineer- 
ing and design? A. It can’t be because we are talking 
about the future, Mr. Sigal. 

Q. Now, to what purposes will the balance of one-third 
of the six and a half million dollars be devoted? A. To 
research work in other fields than directed at this particular 
’ project. It would cover their advanced planning projects. 

Q. So then this one-third of six and a half million 
dollars will be devoted to matters other than the PRDC 
project? A. That is right. 

Q. Now, are you in any better position than you were 
yesterday, Mr. Acker, to tell us what those projects are 


[3509] 
which will be covered by this one-third? A. My under- 
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standing is that those projects relate to research and 
development of plutonium fuel cycle; in other words, the 
use of plutonium as a fuel in a fast breeder reactor as 
against uranium. 

Q. That is what you said yesterday? A. Yes. 

Q. You are not adding anything to what you said yes- 
terday? A. No. 

Q. Now, I call your attention to item B, on Acker Ex- 
hibit 28, which is called administrative and overhead 
expenses. A. This apparently charges to PRDC 
$2,170,000. It is not clear on this statement for what period 
that is intended. Can you tell us? 

Q. The figure of $2,170,000 is the estimate of PRDC’s 
administrative and overhead expenses during construction 
period of the reactor. 

Q. All right. 

Now, this exhibit indicates that the estimate of the 


expenses has been increased to the present figure from 
$1,816,000? A. That is right. That is what I testified 
to yesterday. 

Q. Yes. 


[3510] 


A. In connection with the stretchout period. 

Q. All right. 

Now, what does it cover. What does this additional item 
or roughly $360 thousand cover? A. It covers salaries 
and other overhead expenses. 

Q. For what period of time? A. For the additional 
nine months which I testified to yesterday. 

Q. Now, you have item A, estimated plant costs of 
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$31,675,000 on this Acker Exhibit 28, an increase of $460 
thousand over the previous estimate? A. Yes. 

Q. That refers to financing costs, doesn’t it, that item 
of $460 thousand? A. I didn’t understand the question. 

Q. What does that item cover? A. That is the item 
I testified to yesterday in application Exhibit XLITI, the 
new estimate presented to PRDC by Commonwealth 
Associates reflecting the additional administrative and 
overhead costs because of the stretchout of the construc- 
tion period. 

Q. I asked you what does it cover. You have an item 
of four hundred thousand dollars—some applicable to 
administrative and overhead expenses. Can you break the 
figure down? 


[3511] 


A. Yes, if you will give me some time. 

Q. Pardon? A. If you will give me some time. You 
are asking me to break down an increase, so I would have 
to compare the new construction estimate with the old and 
show you the difference in the figures, which I will be glad 
to do. 


Q. Is there any figure involved now showing how that 
item is broken downt A. How the item of increase— 

Q. Yes. A. No, it is not presented in that way. There 
is the old estimate and the new estimate and to ect the 
specific increases in each individual item you would have to 
compare the two estimates which I will be glad to do. 

Q. All right. 

Mr. Claytor: May I suggest that we do it at the 
recess. 
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The Presiding Officer: We will be in recess for a 
minute or two. 
(A short recess was taken.) 


[3512] 


The Presiding Officer: The hearing will be in 
order, please. 

Mr. Acker, were you able to make the calculation 
during the recess that Mr. Sigal desired? 

The Witness: I can give it to him right now. 

The Presiding Officer: All right, sir. 

The Witness: Mr. Sigal, you have asked me for 
the breakdown of the $450,000 increase in the con- 
struction estimate of Commonwealth Associates. 
That is made up of a $300,000 increase in interest 
during the construction period and $150,000 increase 
in local taxes, making the total of $450,000. 


By Mr. Sigal: 

Q. Now, did you refer to this $450,000 before as admin- 
istrative and overhead expenses? A. What is that? 

Q. Did you refer to this $450,000 before as administra- 
tive and overhead expenses? A. If I did it was a mistake. 

Q. Isee. A. It was a slip of the tongue. There is an 
increase in administrative expenses from $1,816,000 to two 
million some dollars. 

Q. Maybe my recollection was not clear. I thought you 
had solidified that amount. A. No. 


[3513] 


Q. All right. Then, Mr. Acker, apparently, although 
this estimate is pretty fresh, dated July 31, 1957, it doesn’t 
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include, for example, the $200,000 figure that you indicated 
earlier for your increase in estimated costs of the waste 
disposal system. A. That is right. It does not include 
any modification of the original estimate except to the 
extent that I have indicated. 

Q. Well, now, what is the reason for not indicating 
such increases which you have already determined will 
occur, Mr. Acker? A. It doesn’t seem essential to us to 
modify the whole construction estimate for one item, a 
known increase from $34,500 to $200,000. 

Q. You saw fit to make other changes. You saw fit to 
include an item of $150,000 for local taxes. Now, isn’t a 
$170,000 increase for the waste disposal system a consider- 
able item that is worth some attention? A. Mr. Sigal, I 
take it when we know more about our exposure to other 
increases over our estimated costs that we will, for our 
own purposes, modify our construction estimate and I want 
to call attention again to the fact that we have a very 
material margin over and above our present estimated 
cost to cover the kind of contingencies that we are talking 
about. 


[3514] 


Q. Well, Mr. Acker, PRDC’s own interest isn’t the 
only determining factor in the question of whether or not 
you will reveal to the Commission what your costs are. 
It is your obligation to reveal to the Commission what 
your estimated costs are so that the Commission may 
determine whether or not you are financially responsible. 
I am now talking about PRDC, not Mr. Acker. Don’t you 
think under those circumstances that you are under an 


181 


3514 


obligation to reveal what PRDC has already found to be 
necessary, such changes as PRDC has already found to be 
necessary in its estimates? A. Mr. Sigal, PRDC will 
meet all of its obligations so far as revealing its costs are 
concerned, but I would like to suggest that we could make 
a new construction estimate every day, every time there is 
some new element that is entering into the picture, and 
how often do you do it? 

Q. I don’t know how often. A. We did it in this case 
to indicate what the effect of the stretch-out of the con- 
struction period would be, assuming that the balance of the 
estimate remained the same. We did it so that the exhibit 
would tie in with the other exhibits in this proceeding. 

Q. Mr. Acker, you have offered some supplemental 
testimony. A. Yes. 

Q. Which has changed much of what you testified 
earlier 


[3515] 


in a number of respects. These changes presumably were 
brought about by changes in circumstances since you last 
testified. Why do you consider the construction estimate 
to be somehow immune from such changes, at least so far 
as revealing what is in your mind or the minds of PRDC 
officials at this time with respect to your prospective costs? 
A. I do not consider it to be immune, Mr. Sigal. I am 
saying that for practical reasons you could change your 
construction estimate every day and it doesn’t seem to us 
that that is essential inasmuch as we show from the stand- 
point of our resources such a material margin over and 
above the indicated requirements. 
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Q. How do you know or how is anyone else to know, 
Mr. Acker, whether or not your reserves are sufficient to 
meet the possible increases in costs if you are unwilling 
even to indicate here what you now expect those costs to be? 

Mr. Claytor: I object to that question. There is 
no indication of unwillingness to reveal what costs 
are to be and, Mr. Examiner, this is just developing 
into a philosophical argument between Mr. Sigal’s 
approach to the whole problem and that of the wit- 
ness. It seems to me that that line has gone far 
enough. 

Mr. Sigal: This is quite basic to this case, Mr. 
Examiner. The question of what it will cost to 
build this reactor obviously goes to the question of 
the financial 


[3516] 


responsibility of PRDC. This witness has already 
indicated with respect to one item, only one item, a 
substantial change in estimated cost. He has al- 
ready indicated that there will doubtless be changes 
in other costs with respect to construction. 

The Presiding Officer: You may proceed. I am 
not stopping you. 


By Mr. Sigal: 
Q. Will you answer the question, Mr. Acker? A. May 
I have the question read? 
(The pending question was read by the reporter.) 
The Witness: Mr. Sigal, nobody ever knows, 
looking into the future, whether a reserve is suffi- 
cient. I would be the first one to admit that. This 
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is a judgment matter and it is the same kind of 
situation that any corporation finds itself in when it 
is beginning operation: What do you provide, how 
often do you review and change your construction 
estimate during the course of construction? 


By Mr. Sigal: 

Q. Mr. Acker, you yourself, that is, PRDC, has already 
elected to review its construction costs. A. I beg— 

Q. May I finish my question, please. You have offered 
in evidence here a letter marked Exhibit XLV, which 
indicates a change in your construction costs and you have 
offered other related exhibits showing changes. Now, 
doesn’t that reveal that 


[3517] 


you have been reviewing your estimated costs? A. I stated 


previously, Mr. Sigal, that this new estimate of Common- 
wealth Associates was made to reflect the increases as a 
result only of the stretch-out of the construction period. 

Q. But, be that as it may— A. That was the purpose 
of it. 

The Presiding Officer: Just a moment, Mr. Sigal. 

The Witness: That was the purpose of it and the 
Commonwealth review does not purport to be a re- 
estimate of the reactor plant cost. 

By Mr. Sigal: 

Q. Then, Mr. Acker, is it correct to say that your Ex- 
hibit, Acker Exhibit No. 7 and its related exhibits, which 
purport to show your construction estimates, do not reflect 
as of today the expectations of PRDC with respect to its 
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construction costs? A. I will say, Mr. Sigal, that it is 
entirely possible that that cost estimate would be exceeded. 

Q. Then, your answer to my question is those exhibits 
do not reflect the expectations of PRDC with respect to 
construction costs as of today. A. I think we are getting 
down to a question of terminology. I would like to say 
yes, that they reflect our expectations, our hopes certainly, 
but I am perfectly willing 


[3518] 


to admit that the estimates may be exceeded. 
Q. No, Mr. Acker. That is not what I am asking you. 
In the light of your testimony is it not correct to say that 
your estimates are not now correct with respect to your 
own expectations? A. I don’t think I will say that. 
Mr. Claytor: That question has been answered. 


The Witness: I don’t know, Mr. Sigal. 


By Mr. Sigal: 

Q. You have already testified, Mr. Acker, that there is 
a two hundred thousand dollar item which is not included 
in those estimates? A. It is entirely possible that some 
other item may be reduced by two hundred thousand dol- 
lars, Mr. Sigal. We don’t know. We are talking about the 
future. 

Q. You also indicated earlier, Mr. Acker, that there were 
other items than the waste disposal system in which you 
anticipate that there will be increases in costs? A. That 
is right. 

Q. But you have declined to indicate what those items 
are? A. I have declined because they have not been 
definitively reviewed as yet. 
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Q. What are those items? A. I think there is an ex- 
posure to an increase as 


[3519] 


as against the construction estimate in the cost of the core. 
There is an exposure to an increase in the cost of the sodium 
pumps. 

I think there may be an exposure as to some increase in 
the cost of the cask car. 

You already know about our revision of the waste dis- 
posal system estimate. 

We think there is an exposure to an increase in the cost 
of the boiler. 

Those are the principal items which have been reviewed 
in a preliminary way. 

Q. Iamsorry. A. Those are the principal items that 
have been reviewed in a preliminary way. 

Q. They have been reviewed, you say? A. In a pre- 
liminary way. 

Q. What does your preliminary review show as to the 
amount of the increase over your previous estimates? A. 
I am not in position to testify to that, Mr. Sigal, because the 
review has not been completed. 

Q. Iam sorry; I missed that. A. I am not in a posi- 
tion to testify as to that because the review has not been 
completed. 

Q. I don’t know that I understand you. You did say 
you made a preliminary estimate? 


[3520] 


A. I didn’t say preliminary estimate. I said preliminary 
review. 
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Q. And none of it has been completed? A. We have no 
definitive figures as yet as to what these overages may be in 
those categories. 

Q. You are not in any position to give us any prelimin- 
ary figures? A. No. 

Q. Well, now, Mr. Acker, Mr. Radley testified that with 
respect to the PRDC estimate for preoperational testing 
that the one hundred thousand dollars allocated for plant 
equipment adjustments is too low. 

He testified that in his experience this one hundred thon- 
sand dollar allowance for plant equipment adjustments 
should be doubled or tripled. 

From your testimony I conclude that PRDC has made no 
change in its estimate for plant equipment adjustment. Am 
I right on that? A. That is right, and PRDC does not 
think that that is necessary. 

Q. Why? A. Because particularly for the reason which 


Mr. Radley could have no knowledge of that APDA will 
run this test facility as to very important components of 
the reactor plant and will during that period do plant ad- 
justment work which is 


[3521] 


not reflected in the one hundred thousand dollars of PRDC’s 
costs. 

APDA will do that work at its own expense. 

Q. Then that one hundred thousand dollars should not 
have been there? A. No, because APDA is not going to 
test and adjust the whole plant, Mr. Sigal. 

Q. This is only for preoperational testing, not the whole 
plant? A. That is right. 

Q. How do you distinguish between the areas in which 
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APDA and PRDC will operate with respect to preopera- 
tional testing? A. APDA will operate the test components 
as to which we have testified in this proceeding previous- 
ly; the reactor vessel proper; the sodium loop and the 
nuclear portion of the plant. 

Q. What else is there in preoperational testing besides 
that? A. The rest of the plant? 

Q. You mean testing whether or not the concrete work 
is solid? A. Qh, no. 

Q. What do you mean by preoperational testing other 
than what you have already testified to? 


[3522] 
A. There are boilers, there are heat exchangers, there are 
pumps, there are many other portions of the plant that 
APDA is not actually responsible for. 

Q. In your concept, preoperational testing includes test- 
ing the ordinary boilers in the building? A. My pre- 
operational testing would be testing the whole plant. 

Q. The whole plant? A. Yes, sir. 

Q. Regardless of whether or not they are directly re- 
lated to the reactor, or not? A. That is right. 

APDA estimates that it will expend during the test op- 
eration for test operations specifically about $725 thousand. 

Some portions of that, and I do not know the figure, would 
obviously be for plant adjustments in this category of ex- 
pense items. 

Q. That particular breakdown you have mentioned does 
not appear anywhere in the record as you have now, does 
it, Mr. Acker? A. The $725 thousand that I spoke of? 

Q. How much will be allocated to APDA expenses for 
plant equipment adjustments? A. No, that figure is not 
broken down in the record, Mr. Sigal. 
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Q. Or how much PRDC will do? A. The PRDC figure 
is one hundred thousand dollars, estimated. 

Q. All right. 

Now, is the PRDC figure of $350 thousand—what are you 
looking at, Mr. Acker, for your figure of four hundred 
thousand dollars? A. One hundred thousand dollars. 

Q. I thought you said four hundred thousand dollars? 
A. One hundred thousand dollars. 

Q. All right. 

The estimate for preoperational testing, $350 thousand. 
A. You are talking about the overall figure? 

Q. Yes. A. Yes, by PRDC. 

Q. Now, is that all for testing other equipment than 
the nuclear equipment in the building? A. For testing 
other equipment than that which will be tested adjusted and 
so forth by APDA. 

Q. And APDA will test and adjust all the nuclear equip- 
ment in the building? A. Substantially, yes. 

Q. Everything in effect which is within the reactor ves- 
sel? A. No, now I cannot say, Mr. Sigal, as to just 
where 


[3524] 
this dividing line is. I am not prepared to state that. 

What I am stating is that APDA will do a substantial 
amount of the plant equipment adjustment. 

Q. Now, Mr. Acker, has PRDC prepared and submitted 
to AEC any sketches or designs in addition to what is now 
in the record of this case, with respect to the reactor build- 
ing or its parts? A. Not to my knowledge. 

Q. Well, now, is it your opinion that on the basis of the 


189 


3524 


materials now in the record it is possible to arrive at a 
reasonable estimate of the cost of this reactor? 

By materials in the record, I mean the sketches and 
designs and any other information which PRDC has made 
available. A. You mean by some outside individual? 

Q. Yes, say the AEC’s own staff, could they make a 
reasonably precise estimate on the basis of the information 
that PRDC has supplied? A. That is a difficult question, 
Mr. Sigal. I just don’t know, frankly, but I would think 
that with the information which is available in the record 
and by discussion with PRDC people, that they could make 
a reasonable evaluation of the estimated cost of this 
project. 

Q. Well, Mr. Acker, I call your attention to the testi- 
mony of Mr. Radley on page 3325 of the record. A. Is this 
in his direct testimony or in the cross 


[3525] 


examination? 

Q. In the cross examination. It is in the transcript. 
A. What was the page number, Mr. Sigal? 

Q. 3325. A. I have it. 

Q. You will note that after I questioned Mr. Radley with 
respect to why he couldn’t give a precise estimate that he 
stated: 

‘‘The sketches in APDA 115 are not adequate for 
one thing to show the size of the buildings. They 
are not described very completely. Therefore not 
very many connections any place. There are a great 
many uncertainties as to what is required in the 
project. There is a general lack of information 
throughout.’? What is your comment on that, Mr. 
Acker? 
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A. With respect to my previous answer, my comment 
previously was that I thought that there was enough in- 
formation available in the record and by discussion with 
the PRDC people for an outside consultant, but I think it 
would be very essential to have a discussion with the PRDC 
people. 

Q. Do you mean that they have information which you 
can’t put down on paper? A. I think that that is entirely 
possible. 

Q. You mean that they go out and build buildings with- 
out fixing dimensions of the buildings? 


[3526] 
A. I don’t mean that, Mr. Sigal. 

Q. Mr. Radley says there are not even dimensions of 
these buildings. You can’t tell how big they are going to 
be. How can you estimate the cost if you don’t know the 
size of the building? A. I think the dimensions could be 
made readily available. 

Q. Why haven’t they been made available? You tell 
us what this is going to cost and give us estimates more or 
less detailed. How is anyone outside to determine whether 
or not your estimates have any validity at all if you don’t 
give dimensions or sufficient information to provide a check 
on your own statements? A. We have no objection whatso- 
ever to giving dimensions, Mr. Sigal. 

Q. Why hasn’t it been done, Mr. Acker? A. Because 
it did not appear to be essential for this proceeding. 

Mr. Claytor: It seems to me that the question is 
asking why PRDC has not introduced certain ex- 
hibits. I think you might address the question to 
counsel. 

Mr. Sigal: It is a question of man who has com- 
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mand of all the necessary information. He said he 
does. 

The Presiding Officer: Did he not just answer the 
question? 


[3527] 


Mr. Sigal: I am sorry. 

The Presiding Officer: Didn’t you just answer 
your question? 

Would you read the answer? 

(Thereupon, the pending answer, as heretofore re- 
corded, was read by the reporter.) 


By Mr. Sigal: 

Q. You mean that PRDC decided, that it was not essen- 
tial to put into the record for this case sufficient detail 
about its buildings that an impartial estimate could be 


made about the costs of that building? A. Mr. Sigal, there 
is no precedent for this proceeding as far as I know. As far 
as I know also there are no rules and regulations as to the 
amounts of detail that must be presented in submitting con- 
struction estimates to the AEC. 

We have done the best that we could and have stood 
willing at all times to make a complete revelation of any 
information that anybody wanted to have and, if dimen- 
sions in some instances were omitted, it was not done with 
any idea of not making the information available, but just 
as a practical matter in submitting a great mass of detail in 
this proceeding. 

Q. Well, there is no point perhaps in pursuing this any 
further, Mr. Acker, but it is obvious from the exhibits 
that you, yourself, have introduced here today that there 
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is a great amount of what might be considered even trivial 
detail 


[3528] 


which has been put into this record which you thought 
necessary, but apparently even though Mr. Radley pointed 
out to you many weeks ago that basic information was lack- 
ing with respect to the design of the building and other 
things necessary in order to check your estimates, PRDC 
hasn’t thought it desirable or necessary or convenient to 
put any more information about those matters into the 
record; is that correct? A. It seems to me that the record 
will have to stand for itself. PRDC has not done that. That 
is true. 

Q. What? A. That is true. PRDC has not put addi- 
tional information into the record. 


* * * 


[3536] 


Q. Now, Mr. Acker, you have testified this morning 
about the amount of cash which may be available to the 
company at the start of the operations and you referred 
not only to the amount shown on your auditor’s reports but 
also to an additional 


[8537] 
amount of approximately $1,100,000, which, as I under- 
stand it, represents the difference between $4,100,000 at 
which the component test facility is included in the con- 
struction cost estimate and the $3 million shown as a con- 
tribution by APDA, a contribution in kind by APDA. If 
this is in fact to be an additional amount of cash available 
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to the company, can you teil us why 1t does not so appear 
on the auditor’s statements which you have filed? A. I 
suppose, Mr. Morrisson, because it is indicated as an ex- 
penditure. It is an expenditure, however, which in fact 
will not be made and therefore will represent free cash. 
I think it very well could have been shown in that way 
on the auditor’s statement. This is sort of a traditional 
situation in which APDA and PRDC originally evaluated 
the APDA contribution for the test components at $3 
million. That figure was determined before APDA had 
made a complete estimate as to what the cost of these 
facilities might be and the fact is that the $3 million figure 
of evaluation of those facilities in our financial statements 
were carried forward and the estimated cost was put in at 
a higher figure, although it is in effect a sort of hidden 
reserve. We could very well have put the $3 million figure 
at $4,100,000, in which event it would have shown up as 
additional free cash in the statement. 

Q. Well, is this because the assumptions which were 
given to the auditors would not reflect the true situation, 
or did the 


[3538] 


auditor make some independent determination that in 
his judgment this amount did not constitute cash available 
to the company? A. I think this is a situation, Mr. Mor- 
risson, that we simply did not realize the effect of when 
we instructed the auditor in this way. 

Q. When you instructed the auditor, you instructed the 
auditor how to handle this $4,100,000 item and the $3 mil- 
lion item. A. That is right. 

Q. I see. What I was concerned about— <A. And 
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something that the auditor did not see through and some- 
thing that we ourselves did not get onto until we got into 
this proceeding. 

Q. My reason for inquiring into it is that the Com- 
mission should naturally feel entitled to rely on the au- 
ditor’s reports that you have submitted as showing the 
true cash position. You have stated that your true cash 
position is more favorable than is shown on the auditor’s 
report. A. That is right. 

Q. I was trying to get a clarification on the record as 
to why this is the case and I am still not entirely clear. Is 
it that you disagree with the auditor’s treatment of this 
item? A. Now, we couldn’t do that very well because 
we instructed 


[3539] 


the auditor as to what assumptions to make. We gave the 
auditor a construction estimate which did not indicate this 
difference between the estimated costs of these facilities 
and the evaluation we put on them. We gave the auditor 
a receipt item to take into account of $3 million from 
APDA and I wouldn’t think that the auditor saw the 
effect of this because the auditor did not know specifically, 
did not specifically have in mind the $4,100,000 item. 

Q. So that what you are saying is that you gave the 
auditor a construction estimate which included this facility 
in at $4,100,000. A. That is right. 

Q. And you gave him a receipt item of $3 million. A. 
That is right. 

Q. And based on those assumptions, he came up with 
the cash position, A. Right; and in all fairness, I think 
I should say that I don’t think the auditor had the rela- 
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tionship between the $3 million figure and the $4,100,000 
called to his attention. He did not have it in mind. 


[3542] 

Q. I would like to ask you, Mr. Acker, whether there 
has been any change in the prices for the items shown 
on Acker Exhibit 20 other than those procured by PRDC 
which have been 


[3543] 


earried forward into your new exhibit. A. Yes, there 
have, Mr. Morrisson, and I can give you the changes by 
items. 
Q. All right. Do you have this written out on paper? 
Mr. Claytor: No. 


By Mr. Morrisson: 

Q. You can read it into the record. A. As to item 
B-3 in the construction estimate, which is the hold-down 
plate and actuator, the order amount shown in Acker Ex- 
hibit 20 was $145,000 and the order amount in effect June 
30, 1957, was $145,000. 

Q. So there is no change. A. There is no change. 
Item C-1, the primary shield tank showed previously at 
$106,350 and as of June 30 at $120,020, an increase of 
$13,670. Item C-3, the index system and drives showed 
originally at $60,000, and now at $57,000, a decrease of 
$3,000. 

Q. You skipped, I believe C-2 and C-3. A. I am com- 
ing back to that. C-4, two control rods, the original figure 
was $35,000, the present figure, $55,678, an increase of 
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$20,678. Item C-5, two control rod actuators, originally 
at $51,200, still at the same figure, showing no change. 
Item C-8, the offset element handling mechanism, the or- 
iginal figure was $190,500, the present figure $211,400, an 
increase of $20,900. Item D-1, one sodium pump, the or- 


iginal 


[3544] 
figure was $143,594, the present figure $175,981, an in- 
crease of $32,387. Item D-1, one check valve, the original 
figure $7,700, present figure $7,678, a reduction of $22. 
Item D-5, one sodium piping loop, the original figure was 
in at $55,628. 

Q. That is not the figure I have here. A. But that 
was a typographical error and the figure in the APDA 
records is actually $59,628. 

Q. My figure is $59,628. 

Mr. Claytor: $59,628 in Acker 29 is the correct 
figure. 

The Witness: The present figure is the same, so 
there is no change. Item D-6, six flow bracket flow 
valves, the original figure $14,635 and the present 
figure $14,865, an increase of $230. These items add 
up to a total in Acker Exhibit No. 20 of $813,597. 
As the amounts of the orders stood on June 30, the 
amount is $897,832 an increase in the order amount 
of $84,873. I would like to point out that the order. 
amounts as of June 30, aggregating $897,000, com- 
pare with the estimate including contingencies in 
Acker Exhibit No. 7 of $973,908. 

Now, the other large item included on Acker Ex- 
hibit No. 20 is the items C-2 and C-3, the reactor 
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vessel and rotating plug at a figure of $1,262,152. 
The amount of that order as of June 30 is indeter- 
minate. It was at that time undetermined and is 
as yet undetermined. The cost of the reactor ves- 
sel to the manufacturer, Combustion Engineering, 
has materially exceeded, I understand, the figure 
covered by their proposal and APDA’s 


[3545] 


order. The excess or increase in cost has come 
about by reason of changes in design, additions to 
the vessel, the necessity of a materially increased 
amount of engineering, stress analysis and research 
in connection with metallurgy and so forth. To 
the extent that the increased cost has come about 
by reason of changes in design, additions and so 
forth, APDA now has under negotiations with Com- 
bustion Engineering an increase in the order 
amount. 

This matter is in negotiation and I have no spe- 
cific knowledge as to what the resultant increase 
will be. I would think it would be somewhere in the 
neighborhood of 30 percent or something in excess 
of that but I have no definitive figure because the 
negotiations have not been completed. 

Q. That is an item which is expected to be delivered 
in the middle of January, next January, is that right? 
A. That is right. 

Q. You expect that the negotiations will have been 
completed by that time? A. Oh, I am very certain of 
that. 

Q. That covers, I think, all of the items on Acker 
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No. 20 which were APDA items. I believe the PRDC items 
are already included in this other exhibit, are they not? 
A. That 1s right. 


[3557] 


Q. This was the point I wished to clarify. I have two 
more questions, Mr. Acker. Can you give me a total for 
the amount which has been committed or expended by 
PRDC for research and development? A. Yes, the figure 
is $425,125. 

Q. Committed? A. Committed, that is right, com- 
mitted or expended. 

Q. Committed or expended; and how much of that has 
been expended? A. $97,910. That is as of May 31, 1957. 

Q. So that, as of that date the $5 million budgeted for 
this purpose had had somewhat less than half a million 
dollars committed? A. That is right. 

Q. Now, Mr. Acker, one of the issues of financial qual- 
ification in this case is the qualification of PRDC to repay 
any Commission charges for special nuclear materials 
including, of course, the loss of those materials. First, 
are you in a position to give any estimates as to what the 
charges for loss of special nuclear materials might be or 
is this a 


[3558] 


matter which it would be better to ask of Mr. McCarthy? 
A. I think Mr. McCarthy could testify in more detail, but 
in general, as we see it, the exposure is not the loss of a 
whole core at an estimated figure, say, of $7 million, but 
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of some portion of that which might be more in the nature 
of a million dollars. 

Q. Just to correct the record, is not the whole core 
valued at almost $& million, $7,900,000 or something of 
that sort? A. I haven’t a definitive figure. It is of that 
nature, $7 million or $8 million, whatever it may be. Ob- 
viously, we would expect that such potential loss could be 
covered by insurance through the private companies. In 
the event that that were not possible, of course, all of the 
unencumbered assets of PRDC would be available to meet 
such loss and, if the insurance question isn’t resolved and 
some further protection of the government were required, 
then we would have to consider some form of guarantee 
by our member companies to the government. 

Q. Have you been advised whether PRDC would have 
an insurable interest in the core? A. Not as yet. 

Q. In view of the fact that the special nuclear material 


is owned by the government. A. We have not been ad- 
vised on that as yet, Mr. Morrisson. 


Sd * * 


[3570] 


KENNETH E. FIELDS was recalled as a witness, and, 
having been previously duly sworn, was examined and tes- 
tified further as follows: 


Cross Examination—Resumed by Mr. Sigal 


Q. Mr. Fields, on November 18, 1956, the Atomic En- 
ergy Commission issued an announcement that it had es- 
tablished guaranteed fair prices to be paid for plutonium 
and uranium-233 produced in atomie reactors operated un- 
der license in the United 
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States and delivered to the Commission for the one-year 
period beginning July 1, 1962. You are aware of that an- 
nouncement, are you not? A. Yes. 

Q. That announcement stated with respect to the prices 
that for plutonium metal, the price would be $12 per gram; 
for uranium-233 nitrate, $15 per gram, of U-233. 

It further stated, and I quote: 

“‘These prices are based on the estimated fuel 
value of the materials and are identical with those to 
be paid for these products at reactors abroad fueled 
with material supplied by the United States,’’ 

You are aware of that statement? A. Yes. That is my 
recollection of it, without looking at it. 

Mr. Morrisson: I am showing the witness the 
text of the press release to which Mr. Sigal is re- 
ferring. 

The Witness: That is my recollection of it with- 
out looking at it in detail. If you wish me to verify 
it exactly, I suppose I can. 


By Mr. Sigal: 

Q. It would appear from that statement that the price 
of plutonium was based entirely on its estimated fuel value. 
Is that a correct conclusion, Mr. Fields? A. I don’t be- 
lieve it is a correct conclusion. That 


[3572] 


particular price was based on an estimated fuel value for 
plutonium. I don’t believe the announcement excludes 
other prices for plutonium. At least, that is my recollec- 
tion of it. I am not sure I understand your point. 
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Q. No. I said so far as this $12 guaranteed price for 
plutonium, that was based, was it not, on the estimated 
fuel value of plutonium? A. Yes, that was our basis at 
arriving at $12. It was an estimate of what its fuel value 
possibly could be in relation to uranium-235 costs. 

Q. Then you say this was done in relation to the uran- 
ium-235 cost? A. That is correct. Actually, we have no 
experience on which to base what is an established value of 
plutonium in a reactor, in a power producing reactor. 

Q. So when you say it is related to the U-235 cost, then 
what that means, if I understand you, is that you estimated 
the fuel value of plutonium to be related to the fuel value 
of uranium-235 as 12 is related to the price of uranium-235? 
A. As 12 is related to the price schedule, the so-called $16 
price schedule, of uranium-235, not necessarily the fuel 
value of uranium-235. We are getting into something— 
Maybe that is the value of uranium-235 in a reactor over 
the long run and maybe it is not, as a fuel. That actually 
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happens to be what we charge for uranium-235. If I can 
follow this just a second, the actual value that works out 
for uranium-235 in the years ahead may be different than 
the $16. It may be more valuable in reactors than $16. We 
are charging for it on the basis of full cost recovery. 

Q. You are charging for uranium on the basis of full 
cost recovery? A. That is correct. 

Q. Youare? A. Yes, that is correct. 

Q. And the prices of uranium which revolve around 
the $16 per gram figure, represent the cost of recovery? 
A. Yes, the cost of production. 

Q. The cost of production? A. Yes. 
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Q. And inasmuch as you did not know the actual cost 
of production of plutonium, you estimated the price of plu- 
tonium by relating the estimated fuel value of plutonium 
to the non-fuel value of uranium; is that correct? A. To 
the known charge we make for uranium, yes. Actually, let 
me be sure the record shows that we do know what it costs 
us to produce plutonium. 

Q. Isee. A. Otherwise, that would stand. 

Q. And was this price of $12 per gram for plutonium 


[3574] 


established in the light of your knowledge of the cost of 
producing plutonium in your own facilities? A. Well, we 
know the cost of producing uranium in our own facilities. 
The 12 was set without using that as a basis for the es- 
tablishment of the $12 price. 

Mr. Claytor: No. Plutonium. 

The Witness: Plutonium. I am sorry. 


By Mr. Sigal: 

Q. Now, will you start over again? A. I will start 
over again. 

The $12 price was set based on a calculation, an esti- 
mate, as to what plutonium would be worth compared to 
uranium-235 in a power producing reactor. It was set 
without regard to. the actual cost to us of producing plu- 
tonium in our own plants. 

Q. In your own plant? A. That is right. I say with- 
out regard. Of course, we know what our costs of pro- 
ducing plutonium are. 

Q.. You do not know what the cost of producing plu- 
tonium might be in a commercial reactor, do you? A. 
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There are no current operating reactors; that is true. You 
could estimate costs of producing plutonium, put then you 
have to make assumptions as to how much the power is 
worth and how much revenue you get from other parts of 
the plant before you could arrive at what the plutonium 
would be 


[3575] 


worth that you produced from that. 

No, I would say that at this moment—Well, I would not 
know how to establish what its true fuel value will be ten 
years from now, plutonium. 

Q. It is also true that you cannot determine the price 
of plutonium to be produced in a particular reactor without 
knowing, of course, the characteristics of the particular 
reactor? A. That is true. 

Q. And would not the cost of producing plutonium vary, 
depending on the size and the power of the reactor? A. I 
would think so; yes. 

Q. So that in one reactor, the cost of plutonium may be 
much greater than in another reactor? A. The cost of 
what? 

Q. Of producing the plutonium might be much greater. 
A. Yes, I would think so. I would think so. 

Q. Do you have any idea of the area of difference in the 
cost of producing plutonium? A. That would be so specu- 
lative. Some reactors aren’t built to produce plutonium, 
yet produce a little bit. 

I mean, they are not designed for the production of 
plutonium. They are not dual-purpose in that respect. 

Go the range of what it would cost to produce plutonium 
in any particular reactor will vary, depending on your 
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in any particular reactor will vary, depending on your as- 
sumptions and on the type of the reactor. 

I would submit that that is not, alone, the criteria, 
though, on which one determines the value of a product. 

Q. We are now talking about the cost of production? 
A. Right. 

Q. On May 18, 1957, exactly six months after the an- 
nouncement we have just been talking about, AEC an- 
nounced new guaranteed prices for plutonium, is that cor- 
rect? A. I believe that was the date, yes. That is my 
recollection. 

Mr. Morrisson: That is the date. 

By Mr. Sigal: 

Q. The second paragraph of this announcement— 

Mr. Morrisson: Excuse me a moment. Let me 
hand the witness a copy of the announcement. 

(A document was handed to the witness.) 

By Mr. Sigal: 

Q. The second paragraph of this announcement reads 
as follows: 

‘For purchases between now and July 1, 1962, the 
price will range from $30 to $45 per gram, depend- 
ing on the plutonium-240 content of the material. 
For the year July 1, 1962 to June 30, 1963, a single 
price of $30 per gram will be in effect. These prices 
supersede all 


[3577] 
previous guaranteed fair prices for this material 
and details of the new schedule will be published 
in the Federal Register.’’ 
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This announcement does not specify, as did the previous 
announcement, that the price was based on the estimated 
fuel value, is that correct? A. It does not specifiy; that is 
correct. 

Q. It does say in the fourth paragraph of that announce- 
ment, as follows: 

“In making such extension, the Commission ex- 
pects that the guaranteed fair price for plutonium 
will be reduced as dictated by consideration of the 
value of the material for its intended use by the 
United States and giving such weight to the actual 
cost of producing it as the Commission finds to be 
equitable, to a level based upon the fuel value of 
the plutonium in commercial power reactors.”’ 

That statement of criteria is taken from Section 56 of 
the Atomic Energy Act, is it not, Mr. Fields, which sets 
forth the criteria for establishing prices? A. I presume 
that is correct; yes. There is a section, though I have for- 
gotten the number. 

(A document was handed to the witness.) 

The Witness: Section 56; yes. That is correct. 


[3578] 


By Mr. Sigal: 

Q. Of course, that section was in effect before Novem- 
ber 18, 1956% A. That is true. 

Q. And presumably, then, the Commission used the 
same criteria when it determined the prices that it an- 
nounced on November 18, 1956, did it not? A. The same 
criteria were in existence; yes. 

Q. All right. 

Now, inasmuch as the earlier announcement mentioned 
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only fuel value or estimated fuel value as the determining 
criteria, and the later announcement mentioned these vari- 
ous considerations other than fuel value, is it correct to 
say that there will be beginning as of July 1, 1962, two 
sets of guaranteed prices for plutonium, one of $12 per 
gram if the plutonium is to be used for fuel and one of 
$30 per gram if the plutonium is to be used for other pur- 
poses? A. That comes close to being the assumption with 
the exception of your latter point on $30. 

Q. Would you explain that? A. I will explain it this 
way: The prices announced for plutonium, the $30 price, 
will apply to licensed power and research reactors in the 
United States. It is without regard to the fuel value in the 
United States. 

You see, in the United States, by law, the title 


[3579] 


rests with the United States Government. It is contem- 
plated in this period, between now and 1963, that the mate- 
rial we now obtain will be utilized for certain purposes, and 
the value for those purposes, as we determined on this May 
18 price that would be established, that would be paid, the 
purchase price would be $30. We set that price by a de- 
termination related to its intended use. 

Q. Yes, that is what the announcement says. A. Any 
plutonium that we purchase in the United States between 
now and then will have a value of $30 or between now and 
1962, it may be, depending on the specifications, that you 
might pay more, up to $45, approximately, per gram. 

Q. That is set forth in the statement in the Federal 
Register. A. Actually, the schedule set back in November 
was to set a price that we would purchase plutonium for 
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from the reactors that would be built in foreign countries, 
and as a part of cooperation agreements for purchase by 
us of plutonium. We had to set a price. We set at the 
same time a policy that any plutonium produced in foreign 
reactors would be devoted solely for peaceful purposes. 

Consequently, we then had to determine a fuel grade 
price, in effect, for plutonium, which we determined to be 
$12, at that time. 

Q. Let me get you straight there. Are you saying 


[3580] 


now that as of July 1, 1962, there will be two prices in 
effect? A. After that point, for that year. 

Q. For the year beginning July 1, 1962? A. Yes, there 
will be two. 

Q. There will be two prices in effect for plutonium? 
There will be $12 per gram if the plutonium is produced 
in a foreign reactor, and it will be $30 per gram if the plu- 
tonium is produced in a domestic reactor? A. That is 
correct. 

Q. Is that correct? A. That is correct. I would only 
make sure the record would show that prior to that time 
there weren’t two prices; there were an infinite number of 
prices depending on the characteristics of the material. Al- 
most an infinite number, though not quite. 

Q. Yes. Well, the prices that you mentioned are those 
that are now set forth in the notice in the Federal Register 
of June 6, 1957; is that right? A. Is that the right date? 

Mr. Morrisson: That is the right date. 
The Witness: That is it. 


By Mr. Sigal: 
Q. Now getting back to the situation as of July 1, 1962, 
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you say that inasmuch as the assumption is that all plu- 
tonium 


[3581] 


which the AEC will buy from foreign reactors will be used 
for peaceful purposes, therefore the price will be $12 be- 
cause that is the estimated fuel value, but the plutonium 
produced in domestic reactors will be paid for at $30 be- 
cause it will be used for other than peaceful purposes, is 
that correct? A. That is—Well, I would like not to refer 
to it quite that way. Because its intended use is different. 
It could be for purposes—for whatever purposes the Com- 
mission uses plutonium for. 

Q. Whatever purposes other than the peaceful pur- 
poses to which foreign produced plutonium would be put? 
A. That is correct. 

Q. Of course, the plutonium produced in foreign com- 
mercial reactors would be brought over to the United States, 
is that correct; for processing? A. Hither that, or proc- 
essed in facilities with which we agree, mutually, with 
the country, as to where it would be reprocessed. 

Mr. Morrisson: Mr. Examiner, I have not inter- 
posed any objections so far to this line of question- 
ing, because I wanted to see where it was leading. 
But it seems to me that what Mr. Sigal is trying to 
do here is to inquire into the reasoning for or the 
basis for, prices which the Commission has set. I 
certainly agree that he is entitled to address any 
questions that he wishes to address to the 


[3582] 
question of what action the Commission has taken 
and what that action means. 
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But this is certainly not a legislative inquiry into 
the justification for the action which the Commis- 
sion has taken. 

I agree, there is no question pending, so I am not 
making objection now, but I will be compelled to 
object to further questions which seek to go into the 
basis for action which the Commission has taken and 
published in the Federal Register. 

Mr. Sigal: Just in general, so there will be no 
doubt about our purposes, we are not making any 
investigation as to the basis, the general basis, for 
the establishment of prices here. We are concerned 
here about the price that is to be paid to PRDC, and 
the probability of the continuation of that price dur- 
ing the period the PRDC reactor is operating. We 
have to go into this matter, into that subject, which, 
of course, is a basic one in this proceeding. 


By Mr. Sigal: 

Q. I would like to call your attention, Mr. Fields, to 
the statement in your testimony before the Joint Commit- 
tee on Atomic Energy, of the Congress, on or about June 
13, 1957. This appears at page 238 of the transcript. 

Mr. Morrisson: What hearings are these, Mr. Si- 
gal? 
Mr. Sigal: On the Authorization legislation. 


[3583] 
(A document was handed to the witness.) 


By Mr. Sigal: 
Q. In response to a question from Representative Holi- 
field, at the top of that page, you stated: 
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“During that year, 1963, that one year period 

from July 1, 1962”,— 
What page are you on? 
238. <A. I see it. 

I will start over again. 

“During that year, 1963, that one year period 
from July 1, 1962 to 1963, there are only two prices; 
a $12 price if its intended use is for peaceful pur- 
poses, and a $30 price. There are no other prices 
for plutonium.”’ 

Mr. Fields, you make no distinction in this statement, 
and, so far as I can tell, you don’t make that distinction in 
any part of your tetsimony, that the $12 per gram is to be 
limited to plutonium produced in foreign reactors, if that 
plutonium is intended for peaceful purposes. A. I can’t 
answer the question. We have had a number of hearings 
with the Joint Committee. This point did come up. I am 
not sure it did come up in these open hearings or in execu- 
tive hearings before the Committee. We have gone over 
this subject of prices fully with the Joint Committee. I 
am not quite sure—Well, excuse me, I am not quite sure. 


[3584] 


I certainly have recognized all along that what we were 
talking about was the foreign prices here. I don’t know 
what would happen if someone in this country would say 
that their plutonium should be for peaceful purposes. We 
have not had the situation arise. 

Q. Iam sorry, I didn’t get your last remark. A. Iam 
saying I don’t recall that we did discuss this particular 
aspect of this question in open hearings. It has been dis- 
cussed, I am quite confident, with the Committee. 
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Q. From this statement, it would appear, would it 
not, Mr. Fields, that the plutonium for which you pay $30 
will not be used for peaceful purposes? A. I believe that 
is a—Well, let’s just see here. I would have to read the 
statement a lot more carefully than just right now in order 
to say ‘“‘yes” on that. You would ordinarily conclude that 
that is what was going to happen. But what I should say 
is this, that the price we have established in this country 
is for its intended use. It happens to be $30 or higher be- 
tween now and July 1 of 1962. It is not a foregone con- 
clusion that every bit of that plutonium will end up in a 
military use, because we are using plutonium for other 
uses. But we are establishing a price on the intended use 
of our overall plutonium during this period. We may put 
plutonium in @ power-producing reactor ourselves and we 
may not have gotten any from abroad during this period. 
It 


[3585] 


will be the same plutonium. 

Q. Whether you get it from abroad or whether you get 
it locally, it will be the same plutonium? A. It will be the 
same material; yes. 

Q. Of course, the price you are establishing is for just 
the one year, the price we have been talking about; that 
is, is the price just the one year, July 1, 1962 to June 30, 
1963? A. Which price are you talking about? 

Q. The $12 price and the $80 price. A. No, the $12 
price applies from now through July 1, 1963, to any plu- 
tonium purchased from abroad. 

Q. From abroad? A. Yes. 

Q. Isee. The $30 price applies— A. From now until 
July 1 of 1963 for certain grades of plutonium: 
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Q. For certain grades? A. In the period from now un- 
til July 1, 1962, it is $30 or higher depending on the char- 
acteristics of the plutonium and then for that extra year it 
is $30. 

Q. $30 for all plutonium produced in domestic reac- 
tors? A. Yes. 

Q. And regardless of quality? A. Regardless of char- 
acteristics. 


[3603] 


By Mr. Sigal: 

Q. Has AEC made it clear to PRDC that it cannot 
expect any specific price for plutonium after June 30, 
1963? A. I believe I could say yes to that, that it is clear 
that we have not indicated to anyone—we can’t, obviously, 


until we announce a new guaranteed price—what it will be. 

Mr. Claytor: The record contains the statement, 

Mr. Examiner, on page six of Acker’s supplemen- 
tal testimony, that PRDC has no information or 
assurance as to what such price will be after June 
30, 1963. There is no issue on that. 

Mr. Sigal: Mr. Examiner, are we arguing the case 
now, or may I continue with my examination of Mr. 
Fields? 

The Presiding Officer: You may continue. 

By Mr. Sigal: 

Q. Mr. Fields, simply in corroboration of your own 
statement here, I would like to quote the statement you 
made to the joint committee in the authorization hearings, 
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[3604] 

beginning at page 235, the bottom of the page, where you 
said, ‘“We have no authority to guarantee prices beyond 
the time of seven years. Our presently announced schedule 
goes to July 1, 1963. It has been made very clear to all con- 
cerned, including the Power Reactor Development Com- 
pany, that what happens after that is such to future determ- 
ination.”? A. That is correct. 


[3614] 


Q. That is perfectly clear, Mr. Fields. 
Going back for a moment to the matter of 


[3615] 


the announcement of May 18, 1957, do you have the release 
before you? A. I have the public release, yes. I don’t 
have the Federal Register publication. 

Q. Well, I mean that release that you have there. It 
states at the bottom of the page that the Commission ex- 
pects that the guaranteed fair price for plutonium will 
be reduced as dictated by consideration of the value of the 
material for its intended use by the United States, and 
giving such weight to the actual cost of producing it as the 
Commission finds to be equitable to a level based upon the 
fuel value of plutonium in commercial power reactors. 

Tt would appear from this that even with respect to this 
announcement, this latest price schedule, that the objective 
is ultimately, according to the official position of AEC, to 
reduce the price for plutonium to a level based upon its 
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fuel value in commercial power reactors. Is that correct? 
A. I believe that is correct, yes. 
Q. One thing with respect to this, however, that is not 
clear, is just when you will reduce it. A. That is correct. 
Q. And this reduction may take place at any time after 
June 30, 1963? Is that correct? A. I would say at any 
time that the factors that 


[3616] 


dictate the determination of the fair price change, I pre- 
sume the guarantee will change, yes. 


Cross Examination by Mr. Claytor 


[3621] 


By Mr. Claytor: 

Q. General Fields, your estimate of the $12 fuel value 
of plutonium was based on a calculation of its use as a 
fuel in a thermal type of reactor, wasn’t it? A. Yes, this 
is correct. The relative value of plutonium and Uranium- 
235 in a thermal reactor. 

Q. And it might have a higher fuel value if used as a 
fuel in a fast reactor, might it not? A. I am not that 
technical an expert, but that is my understanding from a 
reactor physics point of view, that it could have a higher 
value, relative value, to Uranium-235. 


3621 


WALTER J. McCARYHY, JK. (recalled) 


[3870] 
Direct Examination by Mr. Claytor 


Q. Have you made any calculations to determine the 
relative worth of Uranium 235 and Plutonium 239 in a 
fast reactor? 

Mr. Sigal: I object to that question. 

Relative worth in what respect? 

Now, if the question seeks a price, it is my im- 
pression that the witness is not qualified. 

Mr. Claytor: Relative worth as a fuel. I thought 
the question indicated that. We are not asking about 
money. We are asking about fuel. 


The Presiding Officer: He may not testify as to 
dollars. He may testify as to relative value, but not 
dollars. 


Mr. Morrisson: The question seeks a physical 
quality. Is that right? 

Mr. Claytor: Yes, the question seeks a physical 
quality. 

The Witness: Yes. In a fast reactor of the size 
and neutron spectrum which is typified by the PRDC 
reactor in particular, the value of alpha for pluton- 
jum is such that the worth of plutonium, just as a 
sheer B. t. u. worth per gram put in, is about 60 
percent higher than that of Uranium 235. This takes 
into account the decrease of the number of atoms 
in a gram. Obviously 235—239—This is as many 
atoms of plutonium in a gram as there are 235, 
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and this is taken into account. 


By Mr. Claytor: 

Q. Since nuclear fuels are potential sources of heat, 
Mr. McCarthy, as are coal and other materials, is it possi- 
ble to compare nuclear fuels, as used in a fast reactor, to 
such conventional fuels as coal based on an assumed value 
per heat unit of the conventional fuels? 

My question asks is it possible to do this. 

Mr. Sigal: I am sorry. That question escaped 
me. Will you please repeat it. 

Mr. Claytor: Would you read my question, Mr. 
Reporter. 

(The pending question was read by the reporter.) 

Mr. Sigal: I still have to say I do not under- 
stand the question. If the witness understands it, I 
assume he will answer it. 

The Witness: Yes, the witness understands it, 
Mr. Sigal. The question essentially means, since 
a gram of a fissionable fuel can be fissioned and 
make a certain amount of heat from that fission, 
and since a pound, say, of coal can be burned and 
can make a certain amount of heat from that pound 
of coal, how can you compare these on a dollar-per- 
B. t. u. basis. And you do this essentially by figur- 
ing out how many B. t. u. you get from a gram of 
plutonium or uranium should it fission. You can 
then, if you assume a 


[3872] 


price for B. t. u. and lots of B. t. u. are sold every 
day, and we know what they cost, then you can make 
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a ratio and find out how much the nuclear fuel is 
worth compared to the conventional fuel. 

Now in an area such as Detroit coal in particular 
costs about 30 cents for every million B. t. u. of it you 
buy. That is the going price around there. This 
doesn’t vary appreciably throughout the country. 
But in Detroit it is about 30 cents per million 
B. t. a. 

Since a gram of plutonium, if burned in a fast re- 
actor, makes about 65 million B.t.u., you can multi- 
ply the cents per million of the coal by the amount 
of millions you get in a reactor, and you come out 
with an equivalent cost, and this comes out to be 
about $21 per gram for plutonium as compared to 
coal as a heat source only. In other words, I could 
afford to pay $21 for plutonium in an area where 
coal costs 30 cents per million B.t.u. to get the same 


amount of physical heat. 


By Mr. Claytor: 

Q. Does that calculation assume that plutonium is be- 
ing used as a fuel in a fast reactor, a thermal reactor? 
Or does it make a difference? A. It does make a difference. 
This particular calculation assumes it is made in a fast 
reactor. If it is made in a thermal reactor, a number of 
things happen. The 

[3873] 

principal one is this value alpha, the efficiency of burning, 
goes way down for plutonium in a thermal reactor. In par- 
ticular Plutonium 239 captures neutrons without causing 
fission about one out of every three times. So this value 
alpha is .5 in this case. 


s * * 


The portions of the written narrative testimony, 
pages 3920-4401, designated by the parties are 
contained in Volume III of this joint appendix. 


[4409] 
Exhibit Acker 1-A 
(PRDC-AEC REPROCESSING AGREEMENT) 


UNITED STATES 
ATOMIC ENERGY COMMISSION 
Cutcaco Operations OFFICE 
P. O. Box 59 
Lemont, Illinios 
March 25, 1957 

Mr. Walker L. Cisler, President 
Power Reactor Development Company 
1100 Dime Building 
Detroit 26, Michigan 


Dear Mr. Cisler: 


In furtherance of our program to demonstrate the practical 
value of nuclear power, the Commission and PRDC are 
ready to execute a contract (designated as number AT(11-1) 
-476) under which PRDC will provide and operate an ex- 
perimental nuclear power plant and the Commission will 
have conducted certain research and development work for 
the Project. 


Much consideration has been given to the prices and ar- 
rangements under which spent fuel and blanket material 
from the reactor will be reprocessed. The Commission has 
now established policies in this area, which were published 
in the Federal Register (22 FR. 1591) on March 12, 1957. 


Based upon and subject to the above-mentioned policies, 
which are incorporated herein by reference, the following 
charges are established : 
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A. Reprocessing Services 


If requested to do so by the Company, the Commission 
will accept material for the purpose of furnishing the 
services specified below: 


1. Core Subassemblies 


b. The Commission will disassemble as necessary the 


b. 


c. 


irradiated core subassemblies. 

The Commission will separate and recover ura- 
nium and plutonium from irradiated core sub- 
assemblies, 


[4410] 


converting such uranium and plutonium to de- 
contaminated uranium nitrate and plutonium 
nitrate respectively. 

The Commission will dispose of all wastes re- 
sulting from the above steps. 


. Blanket Subassembly Reprocessing 


a. 


b. 


The Commission will disassemble as necessary 
the irradiated subassemblies, 

The Commission will separate out and recover 
uranium and plutonium from irradiated blanket 
subassemblies, converting such uranium and 
plutonium to decontaminated uranium nitrate 
and plutonium nitrate respectively. 


. The Commission will dispose of all wastes re- 


sulting from the above steps. 


. Disposition of Depleted Uranium Nitrate 


The Commission will store depleted uranium nitrate 
resulting from reprocessing blanket materials or 


221 


return the depleted uranium nitrate to the Com- 
pany, at the Company’s option. 


. Conversion of Enriched Uranium Nitrate to UF 6 


The Commission will convert the enriched uranium 
nitrate to UF's. 


. Conversion of Plutonium Nitrate to Metal 


The Commission will convert plutonium nitrate to 
metal. 


Schedule of Charges 


1. 


For the services set forth in subsection A. 1. above, 
the Company will pay the Commission on the basis 
of the daily cost of $15,300.00 and a daily through- 
put of 150 kilograms of contained uranium. 


[4411] 


For the services to be performed under Subsection 


A. 2. above, the Company will pay the Commission 
on the basis of the daily cost of $15,300.00 and a 
daily throughput of 1,000 kilograms of contained 
uranium. 


. For storing depleted uranium nitrate, the Company 


will pay the Commission the costs of the storage 
containers. 


. For the services to be performed under Subsection 


A. 4. above, the Company will pay the Commission 
an amount established by the Commission but not 
exceeding $35.00 per kilogram of contained ura- 
nium 


. For the services to be performed under Subsection 


A. 5. above, the Company will pay the Commission 
the charges set forth in Exhibit A to this letter. 
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6. The charges set forth in B. 1. and 2. above do not 
include an allowance for ‘‘turn around”’ time at the 
processing facilities. Therefore, an additional 
charge to cover this item will be made in accordance 
with subsection 6. (d) of the policy statement set 
forth in 22 F. R. 1591. 

. An additional charge to cover process losses will 
be made at the rate of 1 percent of the value of 
the government-owned source or special nuclear 
materials to be processed. Unless waived by the 
AEC, a use charge on leased source and special 
nuclear material will also be made to cover the 
normal processing time after delivery of fuel to the 
AEC 

. Persons who have contracted with the AEC for 
these processing services will be credited with the 
value of government-owned source and special nu- 
clear material contained in the fuel in accordance 
with the appropriate AEC price schedules for such 
materials, less the processing charges as determined 
in the above manner. The AEC will acquire title, 
without additional cost, to all waste materials con- 
tained in the fuel which were not previously the 
property of the United States. 

. The above charges are all F. O. B. the Commission 
plant. 


[4412] 
Changes 


It is recognized that these charges are based on in- 
formation covering the designs of the core and blanket 
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subassemblies and the batch sizes returned for process- 
ing which was furnished with the letter of June 4, 1956, 
from R. W. Hartwell to C. G. Manley, and that the 
designs and batch sizes are subject to change. Any 
change in the design may affect the flow rates specified 
in B. 1. and 2. above and may also result in an appro- 
priate change in the daily processing charge for serv- 
ices as set forth in this letter. 


Tt is understood that PRDC and the Commission will, with- 
in the next six months, negotiate a formal agreement super- 
seding this letter and covering reprocessing arrangements, 
such agreement not to be inconsistent with the foregoing 
Commission policies and to contain prices no higher than 
those provided in B. In the event such formal agreement 
is not completed within six months, or such other time as 
may be mutually agreed upon, either party may terminate 
this agreement. 


In addition, it is understood that any more favorable terms 
or conditions than those set forth above which are adopted 
by the Commission in the future for general application and 
for comparable services will be extended to the company. 


If the foregoing is acceptable to PRDC, please so indicate 
by approving two copies of this letter and return them to 
me. 


Very truly yours, 


J. J. FLAHERTY 
J. J. FLAHERTY 
Manager 
Enclosure: 
Exhibit A. (Sep. cov.) 


Accepted this 26 day of March, 1957 
Wanker L, Cister 

Walker L. Cisler, President 

Power Reactor Development Company 


[4413] 
Exhibit Acker 1-B 


(EXHIBIT A TO PRDC-AEC REPROCESSING 
AGREEMENT) 


[CONFIDENTIAL] 
UNCLASSIFIED 


EXHIBIT A to LETTER DATED MARCH 25, 1957, 
FROM J. J. FLAHERTY, MANAGER, CHICAGO OP- 
ERATIONS OFFICE, U. S. ATOMIC ENERGY COM- 


MISSION, TO WALKER L. CISLER, PRESIDENT, 
POWER REACTOR DEVELOPMENT COMPANY 


For the services to be performed under Subsection A. 5. of 
the above-referenced letter, the Company will pay the Com- 
mission the charge of $1.50 per gram of contained pluto- 
nium. 

J. F. 

MC 
CuassIFICATION CANCELLED 
Name: rm 
Date: 5-10-57 
[RESTRICTED DATA] 


[This document contains restricted data as defined 
in the Atomic Energy Act of 1954. Its trans- 
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mittal or disclosure of its contents in any manner 
to an unauthorized person is prohibited.] 
[CONFIDENTIAL] 
UNCLASSIFIED 


{Matter enclosed between brackets cancelled in copy] 


[4414] 
Exhibit Acker 2 


(SEE ALSO LATER EXHIBIT, APPLICATION 
EXHIBIT XLIV, Tr. pp. 6070-78.) 


POWER REACTOR DEVELOPMENT COMPANY 
ENRICO FERMI ATOMIC POWER PLANT PROJECT 


STATEMENT OF SOURCE AND APPLICATION OF 
CASH DURING PERIOD OF OPERATIONS 


Arthur Andersen & Co. 
Detroit 


February 27, 1957. 


[4415] 


POWER REACTOR DEVELOPMENT COMPANY 
ENRICO FERMI ATOMIC POWER PLANT PROJECT 


STATEMENT OF SOURCE AND APPLICATION OF 
CASH DURING PERIOD OF OPERATIONS 


At the request of the Company, statements showing the 
source and application of cash during the period of pros- 
pective operations, which period covers the years 1961 
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through 1970, were prepared based upon data furnished 
by Company personnel as of December 31, 1956. The at- 
tached statements represent revision of the statements of 
December 31, 1956, based upon data available as of Febru- 
ary 27, 1957. 

Power Reactor Development Company has received an 
opinion from its tax counsel, Mr. Roswell Magill, that it 
is exempt from Federal income taxation as a nonprofit 
scientific institution under Section 501 of the Internal 
Revenue Code of 1954. A request for ruling that it is such 
a tax-exempt organization is now pending before the In- 
ternal Revenue Service. Schedule 1 is a statement of 
source and application for cash during the period of opera- 
tions on the assumption that the Company will not be sub- 
ject to Federal income tax liability during this period. 

The Company has considered the possibility that, con- 
trary to the opinion of its tax counsel, favorable action 
will not be received on its pending request for ruling that 
it is exempt from Federal income taxation as a nonprofit 
scientific institution. In the event that the Company’s 
request for ruling that it is exempt from Federal income 
tax is denied, the Company’s tax counsel has prepared and 
now has pendiing before the Internal Revenue Service a 
request for ruling to determine whether or not the con- 
tributions of its members are taxable income to the Com- 


pany. 
[4416] 

Schedule 2, showing source and application of cash dur- 

ing the period of operations, is based on the assumption 


that there will be Federal income tax liability but that 
the contributions from members will not be taxable income 
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to the Company. Schedule 3, showing source and appli- 
cation of cash during the period of operations, is based 
on the assumption that there will be Federal income tax 
liability and that the contributions from members will be 
taxable income to the Company. 


Cash sources and cash applications for the period of 
operations are based upon data furnished by Company per- 
sonnel. Cash balance at the beginning of 1961 is a carry- 
forward from the statements of source and application of 
cash during the construction period. 


In determining the Federal income tax liability shown 
on Schedules 2 and 3, the cash sources and cash applica- 
tions for the period of operations as furnished by Company 
personnel were adjusted to reflect depreciation expense. 


In computing the Federal income tax liability assuming 
that contributions from members are not taxable income to 
the Company which appears on Schedule 2, the tax basis 
of the plant for depreciation purposes is decreased in an 
amount equal to the contributions. This adjustment repre- 
sents conservative tax accounting for money contributed 
to a corporation for plant construction. 


Tax counsel for the Company has given an opinion that 
the cost of the plant (exclusive of the estimated site im- 
provement costs) in excess of the cost of conventional facil- 
ities may be considered as research and development ex- 
pense. The tax basis of the plant for 


[4417] 


depreciation purposes is adjusted to reflect this treatment 
in computing the Federal tax liability assuming that con- 
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tributions from members are taxable income which appears 
on Schedule 3. Cost of a conventional steam plant of the 
same capacity is estimated by Company engineers to be 
approximately $13,200,000. 


The Company engineers furnished the estimated life of 
the plant and net salvage. 


Particulars 


Source of cash- 
Operating revenues- 
Steam sales 
Sales of plutonium 
* (Temporary bank loans 


Application of cash- 
Operating expenses- 
Production costs 
Core processing costs 
Blanket processing costs 
Additional fuel cycle costs 
Property taxes 
Insurance 
Interest on long-term bank loans 
Interest on temporary bank loans 
Payment of principal on long- 
term bank loans 
Payment of principal on. 
temporary bank loans 


Net cash increase (decrease) 
during year 


Cash balance - beginning of 1961 


Cash balance - end of year 
if 
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STATEMENT OF SOURCE AND APPLICATION OF CASH 


DURING TEN YEAR OPERATING PERIOD 


ASSUMING THAT COMPANY HAS NO FEDERAL INCOME TAX LIABILITY 


1961 


$ 1,191,000 
1,383,000 
287,700 

$ 2,861,700 


$ 15472,700 
778,000 
235,000 

1,202,000 
690,000 
149,000 
652,000 


3 5,185, 700 


$ (2,324,000) 


$3 35499,000 


$ 1,175,000 


1962 


$1,537,000 
1,864,000 
1,986,800 


$5»387,800 


$1,536,300 
742,000 
261,000 
1,294,000 
690,000 
149,000 
653,000 


sescresse2 


$1,175,090 


Baeeaetesn 


19 6 3 


$3,878,000 
a kd aa 


$1,801,900 
757,000 
345000 
1,832,000 
690,000 
149,000 
652,000 
97,800 


540,300 


3#,865,000 


$1,175,000 


$3,649,009 
4,076,000 
1,162,400 


$8,887,400 


$1,831,500 
849,000 
431,000 
2,237,000 
_ 690,000 
149,000 
587,000 
112,900 


2,000,000 


$8,887,400 


SBLtessesT 


$1,175,000 


ues eeeueee 


$ 4,644,000 
5,526,000 


$ 1,977,200 
840,000 
556,000 

3,216,000 
690,000 
149,000 
500,000 
138,800 


2,000,000 
103,000 


$10,170,000 


Sezeerseerrs 


$ 1,175,000 


Ereernmicesss 


$ 5,338,000 
64228 ,000 


$11,566,000 


$ 2,063,800 
782,000 
717,000 

3396,000 
690,000 
149,000 


414,000. 


105,800 
2,000,000 
1,248,400 


$11,566,000 


$ - 


Setecec“!ecscz 


$ 1,175,000 


wassrsszses 


$ 5,182,000 
6,313,000 


$11,495,000 


$ 2,052,500 
725,000 
713,000 

3,361,000 
690,000 
149,000 
326,000 

40,300 


2,000,000 
Teh 289200 


werseeweress 


$ 1,175,009 


mgcir.csere 


$ 5, sin, 000 
ie 000 


$12,364,000 


{ 


$ 2,180,200 
749,000 
728,000 

3,532,000 
690,000 
149,000 
239,000 

- 200 


2,000,000 
107,000 


ere eeree === 


$10,374,400 


$ 1,989,600 


Sescntsusee 


¢ 


$ 3,164,600 


cesczheete= 


$ e201 eer 
6,888,00 


$12,903, 00 


$ 2,217,20 
794 0 
762,0 

3,677,0 
690,0 
149,00 
153,00 


2,000,000 


$10,442,200 


$ 2,460,800 


Beet ascesss 


$ 5,625,400 


seercesceset= 
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1970 


$ 6,165,000 
6,861,000 


ee 000 


$ 2,257,600 
795,000 
761,000 

3,677,000 
690,000 
149,000 

33,000 


3,000,000 


$ 1,663,400 


$ 7,288,800 


$43,466,000 
48,623,000 

34436,900 
Semawtme nee 
$95,525,900 


$19,390,900 
7,811,000 

5 » 509000 
27,424 ,000| 
6,900,000 
1,490,000: 
49209,000' 
565,300 


15,000,000: 
34436 ,900° 


$91,736,100: 


eewecccacea: 


$ 3,789,800 


Seeeeereser? 


$ 7,288,800: 
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[4419] 
SCHEDULE NO. _2 


‘Particulars 


Source of cash- 
+ Operating revenues- 
Steam sales 
Sales of plutonius 
Temporary bank loans 


Application of cash- 
Operating expenses- 
Production costs 
Core processing costs 
Blanket processing costs 
Additiosial fuel cycle costs 
Property taxes 
Insurance 
Interest on long-term bank loans 
Interest on temporary bank loans 
Payment of principal on long- 
term bank loans 
Payment of principal on temporary 
bank loans 
Federal income tax payments 
(see Schedule No. 4.) 


Net cash increase (decrease) 
during year 


Cash balance - beginning of 1961 


Cash balance - end of year 


STATEMENT OF SOURCE ASD APPLICATION OF CASH 
DURING TEN YEAR OPERATING PERIOD 


ASSUMING THAT COMPANY HAS FEDERAL INCOME TAX LIABILITY 


AND _THAT CONTRIBUTIONS ARE NOT TAXABLE INCOME 


12961 


$ 1,191,000 
1,383,000 
287,700 

$ 2,861,700 


$ 1,472,700 
778,000 
235,000 

1,202,000 
690,000 
149,000 
652,000 

7,000 


$(2,324,000) 


3 3,499,000 


$ 1,175,000 


$1,537,000 
1,864,000 
1,986,800 - 
$5,387,800 


$3,878,000 
2,987,000 


. $6,865,000 


$1,536,300 $1,801,900 
742,000 757,000 
261,000 
1,294,000 
690,000 
149,000 
653,000 
62,500 


690,000 


540,300 


$6,865,000 


SSenzcenes RseaTtansie 


$1,175,000 


Seunzeawact 


$1,175,000 


weurrcsese 


149,000 
652,000 
97,800 


| $3,649,000 
| 42076,000 

1,162,400 
| $8,887,400 


| $1,831,500 


345,000 
1,832,000 


2,237,000 
690,006 
149,000 
387,000 
112,90€ 


2,000,000 


$8,887,400 


$ - 


Pater eesee 


|$1,175,000 


| SSereeeees 


3 42644,000 


3 1,977,200 


3 5,338,000 
5,526,000 6,228,000 


$11,566,000 


$ 2,063,800 
782,000 
717,000 

35396,000 
690,000 
149,000 
414,000 
105,800 


840,000 
556,000 
3,216,000 
690,000 
+ 149,000 
500,000 
138,800 


2,000,000 2,000,000 


103,000 1,248,400 


Rertisacersy Seatsausectes 


$ 1,175,000 


2eaareercere 


$ 1,175,000 


% 5,182,000 
6,313,000 


3 2,052,500 
725,000 
713,000 

3,361,000 
690,000 
149,000 
326,000 

40,300 


2,000,000 
1,438,200 


Sretsreeese 


$ 1,175,000 


Wat? eersees 


$ 5,867,000 
6,497,000 


3 2,180,200 
749,000 
728,000 

35532,900 
690,000 
149,000 
239,000 

200 


2,000,000 
107,000 
473,600 


$ 1,516,000 


Re tvaersvsecse 


$ 2,691,000 


$ 2,217,200 
794,000 
762,000 

3,677,000 

690,000 

149,000 

153,000 


$3 1,079, 


$ 3,770 


$ 6,165,000 
6,861,000 


$ 2,257,600 
795,000 
761,000 

3,677,000 
690,000 
149,000 

33,000 


3,000,000 


2,729,400 


$ (1,066,000) 


$ 2,704,200 


$435466,000 
48,623,000 
35436,900 


$19,390,900 
7,811,000 

5 9509,000 
27,424,000 
6,900,000 
1,490,000 
42209,000 
565,300 


15,000,000 
3436,900 
" 6,584,600 


$ (794,800) 


Seereenecar 


$ 2,704,200 


RQeeeezeeecs 


Particulars 


Source of cash- 
Operating revenues- 
Steam sales 
Sales of plutonium 
Temporary bank loans 


Application of cash- 
Operating expenses- 
Production costs 
Core processing costs 
* Blanket processing costs 
Additional fuel cycle costs 
Property taxes 
Insurance 
Interest on long-term bank loans 
Interest on temporary bank loans 
Payment of principal on long- 
term bank loans 
Payment of principal on 
temporary bank loans 
Federal income tax payments 
(refunds) (see Schedule 
No. 


| Net cash increase (decrease) 
during year 


Cash balance |- beginning of 1961 


' Gash balance |- end of year 


1,191,000 
1,383,000 
1,421,600 


1,472,700 
778,000 
235,000 

1,202,000 
690,000 
149,000 
652,000 

34,700 


603,100 


ASSUMING THAT COMPANY HAS FEDERAL INCOME TAX LIABILITY 


$ 1,537,000 
1,864,000 
909,600 


3 1,536,300 
742,000 
261,000 

1,294,000 
690,000 
149,000 
653,000 

91,500 


(1,106,200) 


$(1,820,900) $ - 


$ 2,995,900 


$ 1,175,000 


$ 1,175,000 


STATEMENT OF SOU: 


[4420] 
RCE AND APPLICATION OF CASH 


pS hh AST sh cc 


DURING TEN YEAR OPERATING PERIOD 


AND THAT CONTRIBUTIONS ARE TAXABLE INCOME 


TN 


$3,878,000 
2,987,000 


$6,865,000 


$1,801,900 
757,000 
345,000 
1,832,000 
690,000 
149,000 
652,000 
100,600 


537,500 


$1,175,000 


$3,649,000 
4,076,000 
1,165,400 


$1,831,500 
849,000 
431,000 
2,237,000 
690,000 
149,000 
587,000 
115,900 


2,000,000 


$8,890,400 


Seeeerasss 


$1,175,000 


$ 4,644,000 
5,526,000 


$ 1,977,200 
840,000 
556,000 

3,216,000 
690,000 
149,000 
500,000 
141,900 


2,000,000 
99,900 


$10,170,000 


$ 1,175,000 


Ssezrszsizas 


$ 5,338,000 
6,228,000 


$ 2,063,800 
782,000 
717,000 

34396,000 
690,000 
149,000 
414,000 
109,100 


2,000,000 
1,245,100 


$ 1,175,000 


$ 5,182,000 
6,313,000 


$ 2,052,500 
725,000 
713,000 

3,361,000 
690,000 
149,000 
326,000 

43,700 


2,000,000 
1,434,800 


$ 1,175,000 


$ 5,867,000 


6,497,000 - 


$ 2,180,200 
749000 
728,000 

3,532,000 
690,000 
149,000 
239,000 

700 


2,000,000 
179,300 


305,200 


$ 1,611,600 


$ 2,786,600 


f=suseestee 


$ 6,015,000 
6,888,000 


$ 2,217,200 


794,000 - 


762,000 
3,677,000 
690,000 
149,000 
153,000 


2,000,000 


1,157,600 


$ 1,303,200 


$ 4,089,800 


$ 6,165,000 
6,861,000 


$ 2,257,600 
795,000 
761,000 

3,677,000 
690,000 
149,000 

33,000 


3,000,000 


2,562,600 


$ (899,200) 


$ 3,190,600 
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SCHEDULE NO. 3 


$43466,000 
48,623,000 
34496 600 


$19,390,900 
7,811,000 
5,509,000 
27,424,000 
6,900,000 
1,490,000 
4209,000 
638,100 


15,000,000 
35496 ,600 


3,522,300 


$ (194,700) 


$ 3,190,600 
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peso] SCHEDULE NO. _4 


CALCULATION OF FEDERAL 1WCOME TAX PAYMENTS DURING OPERATING PERIOD 


LOS SO 


ASSUMING THAT CONTRIBUTIONS ARE MOT TAXABLE INCOME 


fat SD dR 


Year 


Particulars 


: Operating revenues- 
Steam sales 
Sales of plutonius 


Total operating revenues 


Expenses- 
Production costs 
Core processing costs 
Blanket processing costs 
Additional fuel cycle costs 
Property taxes 
Insurance 
Interest on long-term bank loans 
Interest on temporary bank loans 
Depreciation (see Schedule No. 5) 
Amortization of direct research ‘and 

development cost 


Total expenses 
Net taxable income (loss) 


Federal income tax liability 


Federal income tax payments 


<eeeeterr pigs, gies pretarge. _mgresse  Satpeie! _ ps6? 1968 1969 


$ 1,191,000 
: 1,383,000 
$ 2,574,000 


$ 1,472,700 
778,000 


650,100 
500,000 


$ 6,335,800 


$(3,761, 800) 


3 - 


MOTE: 


$ 1,537,000 
1,864,000 


$ 3,401,000 


$ 1,536,300 
742,000 
261,000 

1,294,000 
690,000 


? 


149,000 | 


653,000 
62,500 
650,100 


500,000 


$ 6,537,900 


$(3,136,900) 


Seaeacseret 


$3,878,000 | 


2,987,000 _ 
$6,865,000 | 


97,800! 
650,100 


500,000! 
$7,474,800 


$ (609,800) 


LSE seeeeee 


$3,649,000 
4,076,000 
$7,725,000 


*$1,831,500 


849,000 
431,000 
2,237,000 
690,000 
149,000 
587,000 
112,900 
650,100 


500,000 


$8,037,500 


$ (312,506) 


The Federal income tax payment for 
applicable to that year although $960,700 4¢ not ave until 1971. 


234. 


$ 47644,000 
5,526,000 


$10,170,000 


$ 1,977,200 
840 


650,100 
” 500,000 


$ 9,217,100 


3 952,900 


$ 5,338,000 
6,228,000 
$11, 566,000 


$ 2,063,800 
782,000 


717,000 
3,396,000 
690,000 
149,000 
414,000 
105,800 
650,100 


500,000 


$ 9,467,700 


$ 2,098,300 


3 = 


3 Z 


$ 5,182,000 
6,313,000 


$11,495,000 


$ 2,052,500 
725,000 
713,000 

3,361,000 
690,000 
149,000 
326,000 

40,300 
650,100 


500,000 


$ 9,206,900 


$ 2,288,100 


$3 - 


3 - 


1970 includes the entire liability 


$ 5,867,000 
6,497,000 
$12,364,000 


$ 2,180,200 
749,000 
728,000 

3,532,000 
690,000 
149000 


239,000 
200° 


650,100 
500,000 


3 9,417,500 


$ 2,946,500 


$ 1,047,100 


$ 473,600 


00 
100 


$ 6,015, 
6,888, 
312,903,000 


3 2,217,200 
794,000. 

162 ,000 

3,677,000 

690,|000 

149,000 

153,000 


650,100 
500,000 


$ 9,592,300 


$ 3,310} 700 


$ 1,716,100 


$ 1,381,600 


1970 


' (gee Note) 


$ 6,165,000 
6,861,000 
$13,026,000 


$ 2,257,600 
795,000 
761,000 

3,677,000 
690,000 
149,000 

33,000 


650,100 
500,000 


3 9,512,700 


$ 3,513,300 


$ 1,821,400 


$ 2,729,400 


Total 


$43,466,000 
48,623,000 


$92,089,000 


$19,390,900. 
7,811,000 
5,509,000 
27,424,000 
6,900,000 
1,490,000 
4,209,000 

. 565,300 
6,501,000 


5,000,000 


$ 7,288,800 


se=eserescses 


$ 4,584,600 


meseecrsses 


$ 4,584,600 


szesacssress 
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SCHEDULE NO. 5 


CALCULATION OF ANNUAL DEPRECIATION 
ASSUMING THAT CONTRIBUTIONS 
ARE NOT TAXABLE INCOME 


Plant expenditures (see Exhibit XXVIII, Sched- 
ule No. 4, Line No. 1) 

Add—Administration expense 
XXVIII, Schedule No. 4, Line No. 4) 


Total plant 
Less—Contributions (see Exhibit XX VII, Sched- 
ule No. 1, Line No. 1) 23,540,000 


Net depreciable plant—adjusted basis $ 6,501,000 


Annual depreciation—based on ten year life and 
assuming that salvage will be equal to cost of 
removal $ 1,363,890 


Particulars 


Operating revenues- 
Steam sales 
Sales of plutonium 


Total operating revenues 


Expenses- 
Production costs 
Core processing costs 
Blanket processing costs 
Additional fuel cycle costs 
Property taxes 
Insurance 
Interest on long-term bank loans 
Interest on temporary bank loans 
Depreciation (see Schedule 

No. 


Total expenses 


Net taxable| income (loss) 


Federal income tax liability 


Federal income tax payments 
(refunds) 


$ 1,191,000 
1 eld ieee 


$ 1,472,700 
778,000 
235,000 

1,202,000 
690,000 
149,000 
652,000 

34 5700 


1,363,890 


3 6,577,290 


$ (4,003,290) 


$ - 


3 603,100 


$ 1,537,000 
1,864,000 


$ 1,536,300 


742,000 
261,000 


1,294,000 


690,000 
149,000 
653,000 

91,500 


1,363,890 


[4423] 


ASSUMING THAT CONTRIBUTIONS ARE TAXABLE INCOME 


$3,878,000 
2,987,000 


$1,801,900 
757,000 
345,000 
1,832,000 
690,000 
149,000 
652,000 
100,600 


1,363,890 


$ (3,379,690) 


$ 


$(1,106,200) 


NOTE: 


$3,649,000 
4,076,000 


$ 4,644,000 
5 »526,000 


$1,831,500 
849,000 
431,000 
2,237,000 
690,000 
149,000 
587,000 
115,900 


$ 1,977,200 
840,000 
556,000 

3,216,000 
690,000 
149,000 
500,000 
141,900 

sha lad 1,363,890 

3 9,433,990 


$ (529,290) $ 


736,010 


$ - 3 - 


$ - $ = 


$ 5,338,000 
6,228,000 


$ 2,063,800 
782 ,000 
717,000 

3,396,000 
690,000 
149,000 
414,000 
109,100 


1,363,890 
$ 9,684,790 


$ 1,881,210 


CALCULATION OF FEDERAL INCOME TAX PAYMENTS DURING OPERATING PERIOD 


$ 5,182,000 
6,313,000 


$11,495,000 


5,867,000 
6 497,000 


$ 2,052,500 
725,000 
713,000 

3,361,000 35 
690,000 
149,000 
326,000 

43,700 


$ 2,180,200 
749,000 
728,000 
532,000 
69C ,000 
149,000 
239,000 

700 


1 93639890 2 hich 


$ 2,732,210 


Seeseeresstes 


710, 300 


$ 305,200 


sesssscsezece Sssosssscsesee 


The Federal income tax payment for 1970 includes the entire liability 
applicable to that year although $905,100 is not due until 1971. 


$ 6,015,000 $ 6,165,000 
6,888, 0p0 6,861, aoe 


$12,903 ,00 


enern-e 


$ 2,217,200 $ 2,257,600 
000 795,000 


7945 


762,000 
3,677,000 
690,000 
000 149,000 


149, 


153,000 


1,363, 
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SCHEDULE NO. _© 


$43,466,000 
48,623,000 


$19,390,900 
7,811,000 
5,509,000 
27,424,000 
6,900,000 
1,490,000 
4,209,009 
638,100 


761,000 
3,677,000 
690,000 


33,000 


890 1,363,890 Gata 638,900 


weeren---ee 


90 $ 9,7265490 


$ 3,522,300 


Seesssescors 


SSS Rt Aa ao 


[4424] 
SCHEDULE NO. 7 


CALCULATION OF ANNUAL DEPRECIATION 
ASSUMING THAT CONTRIBUTIONS 
ARE NOT TAXABLE INCOME 


Plant expenditures (see Exhibit XXVIII, Sched- 

ule No. 4, Line No. 5) $27,721,800 
Less—Portion of plant expenditures considered 

research and development cost (see Exhibit 

XXVIII, Schedule No. 4, Line No. 8) 14,082,900 


Total depreciable plant .................-000- $13,638,900 


Annual depreciation—based on ten year life and 
assuming that salvage will be equal to cost of 
$ 1,363,890 
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Exhibit Acker 6 


SUMMARY OF REACTOR PLANT EQUIPMENT AND DEVICES TO 
BE PURCHASED AND INSTALLED BY APDA FOR_TESTING 
AND TO BE TRANSFERRED TO PRDC AT SALVAGE VALUE 
AFTER TEST. 


Est. Est. 
Material Installation Total Com 
Labor* Total Contingencies* Estimate 


| Reactor Vessel $1,144,800 $1,316,400 
456.3 306,350 50 382 


120,000 138, | 
000 26,900 295,900 
43,700 


C3. Rotating Plug & Drive -.--- 
Shield T: 


Two Control Rods 
Two Control Rod Actuators 
Handling 


$3,082,150 


a 

* Estimated Material and Labor Costs, including allowance for contingencies, 
derived from PRDC construction estimate, Exhibit XXVII to PRDC Ap- 
plication for License. 


[4451] 
Exhibit Acker 7 
(PRDC CONSTRUCTION COST ESTIMATES) 


PRDC ENRICO FERMI ATOMIC POWER PLANT PROJECT 
SUMMARY CONSTRUCTION ESTIMATE 


Material 

i & Labor Contingencies Total 
' General fill and site improvements $ 399,000 $ 399,000 
ret Contingencies at 10% $ 39,900 39,900 
4» Reactor plant structures 4,572,875 4,572,875 
Contingencies at 10% 457,325 457,325 
‘Reactor plant equipment 3 5 5,647,450 
Contingencies at 15% 847,250 847,250 
+ * Primary system Na to Na 2,008,000 
. Contingencies at 30% 612,000 612,000 
re Secondary system Na to water ... 1,318,000 1,318,000 
Contingencies at 30% 395,000 395,000 
: Liquid metal storage 533,000 533,000 
Contingencies at 30% 159,000 159,000 

» Other reactor plant equipment and 
facilities 3,391,000 3,391,000 
; Contingencies at 30% 1,017,000 1,017,000 
«: Initial operating supplies 1,061,000 1,061,000 
Contingencies at 30% 317,000 317,000 
Miscellaneous reactor plant equip- 

| ment and facilities 604,000 604,000 
Contingencies at 15% 90,000 90,000 


Total Material, Labor & Contin- 
'  gencies $19,534,325 $3,934,475 $23,468,800 


Lod . . 

Construction plant, equipment 
rental, tools and fee $ 2,977,000 

Spare parts, control rods, rod 

“ actuators, core and blanket ele- 
ments 160,000 

Preoperation testing after con- 
struction 350,000 


“4 
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Personnel training 

Tnitial operation low to full load .. 
Interest during construction 
Engineering services and expenses 
Local taxes, etc. .......----ee ees 
Working capital 


Total Estimated Plant Cost .... 
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PRDC ENRICO FERMI ATOMIC POWER PLANT 
PROJECT 


SUMMARY OF ESCALATION ALLOWANCE 
FOR MAJOR EQUIPMENT 


Primary shield tank 

Reactor vessel including steel shielding, internal 
structures and heating system 

Rotating plug including shield disks, index system, 
controls, drives, Nak and gas seals 

Control rods including fast neutron poison 

Control rod actuators 

Offset element handling mechanism 

Element transfer rotor and drive 

Containment vessel 


Total Escalation Allowance .............. $328,600 
Plant Material and Labor less Escala- 
tion Allowance $19,205,725 
Escalation Allowance 328,600 


Contingencies 3,934,475 
Subtotal $23,468,800 


Total construction plant, spare parts, 
preoperation testing, personnel train- 
ing initial operation, interest, engi- 
neering, taxes and working capital .. 8,931,200 


Total Estimated Plant Cost ...$32,400,000 


Note: On equipment not purchased an allowance for esca- 
lation is included as a part of the estimated price. 


[4453] 
Exhibit XXVII 


PRDC ENRICO FERMI ATOMIC POWER PLANT PROJECT 
CONSTRUCTION ESTIMATE 


| Description Material Labor Total 
A—Structures and Improvements 


General Fill 

1. Dredge and grade fill on 
site $ 135,000 $ 135,000 
i 000 9,000 


Site Improvements 

3. Finish grading and gravel 
. Roads and parking area 
. Railroad track 
. Yard piping all services. . 
. Storm sewers, drains and 

catch basins 

. Yard lighting 
. Fencing 
. Landscaping 


Total Material and Labor.$ 103,000 
Contingencies 10,300 


$ 113,300 $ 325,600 $ 438,900 
243 
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B—Reactor Plant Structures 

1. Reactor containment ves- 

sel excavation founda- 

tions and external con- 

crete work $ 228,400 242,600 
. Containment vessel 735,250 
. Internal structural and 

concrete work and 

equipment decay tanks 841,525 511,490 
. Element decay and stor- 

age structure 228,585 199,865 
. Repair shop and ship- 

i 54,795 
i 150,000 
. Boiler rooms 125,000 
. Service building 200,000 
. Hot cave building 20,000 
. Sodium storage and in- 

ert gas building 115,000 
. Control room relay and 

switch-gear rooms .... 45,000 
. Electrical equipment 

room 48,000 
. Connecting passageways 

between buildings .... 9,000 


12/31/56 


[4454] 


Description Material Labor 
Reactor Plant Structures (Contd) 
14. Stack ..........--se0e-- $ 75,000 $ 10,000 


$ 
15. Fan rooms and stack .... 15,000 10,000 


Total Material and Labor.$ 2,832,125 $1,740,000 


Contingencies 174,050 
$1,914,800 


$ 471,000 
735,290 


” 


1,353,015 


Total 


85,000 
25,000 


$ 4,572,875 
457,325 


$ 5,030,200 


pV C—Reactor Plant Equipment 
1. Primary shield tank in- 
cluding steel and grap- 
hite shielding gas cool- 
ing system and reactor 


vessel supports $ 382,500 $ 95,000 $ 477,500 


2. Reactor vessel including 

steel shielding internal 

structures, heating sys- 

tem 1,107,300 
. Rotating plug including 

shield disks, index sys- 

tem, controls, drives, 

Nak and gas seals 556,350 
. Control rods _ including 

fast neutron poison .. 213,800 
. Control rod actuators ... 282,100 
. Ionization chambers .... 30,000 
. Overhead crane with grip- 

per 150 t, and auxiliary 

25 t, remote control 

from operating floor .. 175,000 
. Offset element handling 

mechanism 266,900 
. Element memory system. 220,000 
. Element transfer rotor 

and drive 125,000 


car 400,000 
. Element transfer and 

cleanup 200,000 
. Underwarter hydraulic 

opr cart 80,000 
. Decay storage racks .... 550,000 
. Decay building gas and 

water systems and dis- 

assembly machinery .. 290,000 


87,500 1,194,800 


626,350 
228,800 


307,100 
36,000 


200,000 


326,900 
300,000 


160,000 
410,000 
240,000 
100,000 
680,000 


360,000 


Total Material and Labor.$ 4,878,950 ¢$ 768,500 $ 5,647,450 


Contingencies 731,750 


115,500 847,250 


$ 5,610,700 $ 884,000 ¢ 6,494,700 
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Liquid Metal System 


D—Primary System Na to Na 
J. Sodium pumps including 
sump tanks and drives 
and heating 


12/31/56 


Description Material 
Primary System Na to Na (Contd) 
2. 


Pump tank insulation ..$ 15,000 $ 


3. Tntemmediats heat ex- 
changer 
4. Heat exchanger insula- 
* tion 15,000 
5. Main loop piping includ- 
ing blanket flow and 
overflow piping with 
supports 

. 6” blanket flow control 
valves (bellows seal) - 

. Secondary containment — 
and leak detection sys- 
tem 

. Pipe insulation including 
gg carbide cover- 


R Overiow tank 
. Overflow pumps and mo- 


Total Material and Labor.$ 1,820,000 
Contingencies 


E—Secondary System Na to Water 
! 1. Steam generators $ 
2. Steam generator insula- 


230,000 

33,000 

70,000 

20,000 

5,000 25,000 
25,000 125,000 


$ 188,000 $ 2,008,000 , 
66,000 612,000 


$ 254,000 $ 2,620,000 


$ 50,000 $ 650,000 
20,000 


. Steam generator supports 

. Sodium pumps and drives 

. Pump insulation 

. Pump supports 

. Main loop piping, supply 
and return including 
supports 

. Pipe heating and controls 

. Secondary containment 
and leak detection sys- 
tem 

. Pipe insulation 


Total Material and Labor.$ 1,194,000 
Contingencies 


TOtal ante cates eset aoa $ 1,552,000 


F—Inquid Metal Storage 
1. Storage tanks, three 
a gal, three 6000 


3. Tank supports 
4. Unloading and _purifica- 
tion system including 
Nak cooling 200,000 


Total Material and Labor.$ 418,000 
12/31/56 


Description 
Contingencies 


Total cs2s sedans soaseee< $ 


G. Other Reactor Plant Equipment 
and Facilities 
1. Hot cave structure and 
equipment 


1,500 
15,000 


1,500 


30,000 
6,000 


20,000 


$ 124,000 
37,000 


$ 161,000 


$ 30,000 
30,000 
5,000 


$ 1,318,000 
395,000 


$ 1,713,000 


. Conventional physics and 
chemical laboratory 
equipment 

. Health physics instru- 
ments and equipment 

. Health physics wiring and 
conduit 

. Inert gas system including 
vent gas system 

. Reactor plant  instru- 
mentation and control 
boards 

. Instrument wiring and 

ubing 

q ga and feedwater pip- 

g from steam genera- 
ioe outlet to steam gen- 
erator enclosure wall . 

. Steam generator instru- 
mentation including con- 
trol air compressor, tub- 
ing ete. 

10. Accessory electric equip- 
ment 

11. Emergency power supply 
equipment 


Total Material and Labor.$ 2,454,000 
736,000 


Contingencies 


H. ue Operating Supplies 

Neutron source 

. Initial core elements .... 

. Initial blanket elements 

. Initial sodium, inert gas, 

Nak ete. ......--e0002: 

Total Material and Labor.$ 
Contingencies 


12/31/56 


80,000 


100,000 * 


40,000 60,000 


616,000 291,000 907,000 


15,000 

$ 937,000 
281,000 
$1,218,000 


165,000 

$ 3,391,000 
1,017,000 

$ 4,408,000 


20,000 
256,000 
520,000 


265,000 
$ 1,061,000 
317,000 
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I—Miscellaneous Reactor Plant 
Equipment and Facilities 
Description Material Labor 
1. Office furniture and equip- 
ment $ 18,000 2,000 
Transportation equipment 5,000 
. First aid equipment .... 2, 
. Maintenance tools and 
equipment 80,000 20,000 
. Waste disposal 
ment 24,000 6,000 
. Shipping casks 120,000 6,000 
. Miscellaneous systems 
and power plant equip- 
ment 195,000 35,000 
. Cold element assembly 
equipment 11,000 
Total Material and Labor.$ 524, 000 80,000 
Contingencies 78,000 12,000 
602,000 $ 92,000 
Total Material and Labor.$18,233,400 $5,235,400 


J—Construction plant, equipment 
rental, tools and fee 

K—Spare parts, control rods, rod 
actuators, core and blanket ele- 
ments 

L—Preoperation testing after con- 
struction 

M—Personnel training 

N—Initial operation low to full 
load 

O—Interest during construction .. 

' P—Engineering services and ex- 


ToraL EstimaTep Piant Cost 

> HES/ak 
; 12/31/56 
f 249 


Total 

$ 20,000 
5,000 

2, 000 
100,000 
30,000 
126,000 
230,000 
91,000 


$ 604,000 


90,000 


$ 694,000 
$23,468,800 


$ 2,977,000 


160,000 


350,000 
500,000 


550,000 
1,800,000 


900,000 
519,200 
1,175,000 


$32,400,000 
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PRDC 
ENRICO FERMI ATOMIC POWER PLANT 


A—Srructures AND IMPROVEMENTS 


General Fill and Site Improvements 


The reactor plant site and turbine-generator side, gen- 
eral fill and improvements was prepared by Detroit Edison 
Company covering the entire project and it was agreed 
between DE Co and PRDC (in Paragraph 1 of the Steam 
Agreement of October 20, 1956) to split the cost of common 
improvements on a 50-50 basis with PRDC adding to these 
figures any additional improvements required only for the 
reactor plant. 


Attached sheet shows CA Ince.’s estimate of work and 
portions completed and their actual cost. 


This estimate and the actual costs to date are in line with 
costs experienced by public utilities in developing a new 
site for a steam electric generating station. 
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A—STRUCTURES AND ImpROVEMENTS 
Work 
: Completed 
Estimate Actual Direct 
Description Material Labor Total Est. Cost to PRDC 


General Fill 


1. Fill and muck re- 
moval + design $135,000 $135,000 $152,580.87 


*2. Rip-rap 17,000 29,000* -0- 


Site Improvements 


**3. Finish grading and 
6,000 15,000*°* 


20,000 45,000 65,000 
. Railroad track ... 18,000 22,000 40,000 
Yard piping all 
services 27,000 45,000°** 


. Storm sewers, 
drains and catch 


20,000 30,000 
. Yard Lighting ... 5 10,000 15,000 
9. Fencing 4,000 10,000 
. Landscaping .... 4 10,000 15,000 


Total Labor and 
Material ...... $103,000 $296,000 $399,000 


Contingencies 10% 10,300 27,600 39,900 


Total Including 
Contingencies ..$113,300 $325,600 $438,900 


Design on Items En- 
gineered by DE 
Co at 4.5% of di- 
rect Included above 
Nore: All of the above items except those with asterisks (*) are to be performed by the 
DE Co. and PRDC is to be billed for 14 of the cost in accordance with the Service 
Agreement of October 20, 1956. Estimates are those furnished by DE Co. as % of 
their anticipated cost. 


*“Rip-rap” costs are now expected to be zero since rip-rap has been obta‘aed from excava- 
tion for the reactor containment vessel foundation, without costs over and above those 
included in excavation estimate, see Page B-1. 

(See Notes continued on next page) 
§ 
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A—Notes (Contd.) 
** “Finished grading and gravel fill” is an allowance for leveling and grading the site after 


construction as is normal practice with all construction work. 


#** “Yard service piping” consists of yard drainage piping, fire protection piping and hydrants, 
lawn sprinkler piping, etc. and is in line with cost of similar work for conventional steam | 


plants. 
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B—Reacror Plant STRUCTURES 


1. Reactor Containment Vessel Foundations and External 
Concrete Work 


5,800 cu yd 
10,000 sq ft 


9,000 cu yd 


Sump and piping 
Pipe sleeves & neutron shields .. 
**Pregrouting rock 


Total Material and Labor .. 
Total 


Total with Contingencies 

* Excavation estimated at $46,000 + 10 per cent Contingencies = 
| This work completed—total actual cost (C. J. Rogers Co, Monroe) 
** Pregrouting rock estimated at $25,450 + 10% Contingencies = 

= ‘en ‘completed—total actual cost (Raymond Concrete Pile Co, New 

ork, 

Approximately 90 percent of the remaining work under this item is 
contracted for on a unit price basis. Most of this is under a contract 
dated October 26, 1956 between PRDC and Gratton Construction Co *% 


of Monroe, Michigan. 


To date the work under contract is approximately 75 per cent com- 
plete and the contract unit prices and the quantities of work performed 
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to date indicate this work will be completed for something less than 
|» the estimate. 


., The remaining 10 per cent of the concrete work will not be contracted 


for until after the containment vessel erection is complete. 


, There is every indication that when completed, the work under this 
|, section will come well within the estimated cost. 


This work is very similar to conventional steam electric generating 
stations. Unit prices and lump sums used for estimating are based 
| on steam plant costs for similar work in Michigan and Ohio. 


a [4462] 
¢ >B—Reactor Pianr Structures 
2. Containment Vessel 


Purchased from Chicago Bridge & Iron Company 
under Contract dated December 24, 1956. 


Contract 
Estimate Price 


72’ dia vessel erected. $555,700 
Escalation 10%. (open) 


(open) 
15,000 


¥ DOtal ca deat cnemtec terete $735,250 
‘ Contingencies 10% 


* Total with Contingencies ........ $808,800 
Note: Allowance for escalation of 10% still appears adequate. 
253 
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B—Reactor PLANT STRUCTURES 


3. Internal Structural and Concrete 
Work and Equipment Decoy Tanks 


| shielding 

“*Structural Steel 
*4*Equipment decay tanks 
#Hold down plate and actuator 


Total Material and Labor $841,525 
Total $1,353,015 
Contingencies 10% 135,385 


Total with Contingencies $1,488,400 


* Bids on steel plate shielding of $354 per ton have been received. (R. C. 
| Mahon Co) 
%* Bids on structural steel at $224 per ton have been received. (Ingalls Iron 
Works Co) 
*** Equipment decay tanks 


Assume 5 tanks required as shown on APDA Dwg 6XN1109. 
‘Assume tanks carbon steel 1” thick with stainless steel liner. 
Mat. 
5 tanks with stainless liner -. $450.00 
Tank supports wees 300.00 
Steel covers - ve 300.00 
Concrete plugs - sees 35.00 


*** Total Material and Labor 


This estimate based on preliminary APDA design. 
#To be purchased by APDA pursuant to proposal from General Electric 


Company. 
[4464] 


B—Reacror Puant STRUCTURES 


4. Element Decay and Storage Building 


Estimate based on preliminary APDA and CA Ine. Design. 
Substructure heavy concrete construction. 
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Superstructure conventional light panel construction. 
Element storage under water. 


Mat Labor Material 


$ 2.00 
Forms $ 1.00 1.50 $ 25,500 
Reinforcing steel .... 150.00 125.00 29,250 
«Concrete mix & place . 2,500 cy 8.00 45,000 
Waterproofing 1,000 
+ Superstructure walls, 
panel construction .12,200 sf 75 14,030 
Structural steel 100 T 30,000 
a’ Roof deck & roofing .. 4,500 sf 7,650 
Doors & hardware ... 
Hand railing 
é View windows in con- 


Heating, lighting & 
«| ventilation 
Unwatering 
‘Overhead crane 15 ton 
;+Lead shielding 
Miscellaneous & paint- 


$228,585 $199,865 
$428,450 


[4465] 
“B—Reactor Puant StRucTURES 


5. Repair Shop and Shipping Building 


Estimate based on APDA preliminary design, conventional 
construction. 
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Material Labor Material 


Excavation—500 eu yd 

Reinforcing steel—17 T 

Concrete—340 cu yd 

Forms—5,600 sq ft 

Structural Steel—50 T i 
Block wall—6,800 sq ft 1.15 
Roof deck and roofing—3,300 sq ft 1.75 
Crane—50 T 

Sash and doors 

Painting and miscellaneous work .. 
Heating, ventilation and lighting .. 


Contingencies 10 per cent 


Total including Contingencies .......---+-- $155,300 


[4466] 
B—Reactor Prant SrRvcruREs 


6. Office Building 
Reference APDA Drawing 6XN1137 
Building approximately 72’ x 32’ x 66’ = 152,724 eu ft 
Office buildings average between $10 and $25 per sq ft of floor 
area depending on design, site and refinements 
via steam plant structure cost is approximately $1.10 per 
cu ft 


Assume office building complete with lighting, heating, plumb- | 
ing, furniture, partitions ete = $1.80 per cu ft 


$1.80 x 152,724 eu ft = $274,903» 
Use $275,000 


Split Between Material and Labor 
Material 


[4467] 


a. 
B—Reactor Pirant SrrucTures 


if 7. Boiler Rooms 


Preliminary design indicated three boiler rooms located around 
perimeter of the containment vessel each to house one boiler. 
Heavy construction due to sodium. 


Each boiler room approximately 66’ x 16’ x 33’ = 34,848 eu ft 
each 


Average powerhouse masonry and concrete = $1.10 per cu ft 


Assume heavier construction than powerhouse and smaller 
volume use $2.10 per cu ft 


34,848 cu ft x 3 x $2.10 = $219,542 
Use $220,000 
Assume Split Material and Labor 
Material 
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B—Reacror Puant STRUCTURES 
8. Service Building 


Preliminary design indicates 
building 36’ x 55’ x 105’ three 
story structure, first floor 
heavy concrete construction, 
remaining two stories con- 
ventional construction, 
masonry or panel. 

Building to house laboratories, 
testing equipment, etc 

Assume interior construction 
more extensive than power- 
house with more office space, 
lighting, heating, ete. Esti- 
mated cost per cu ft $1.95 

36’ x 55’ x 105’ = 207,800 x $1.95 = $405,170 
Use 000 


> 


Assume Split Material and 


Labor 
Material $200,000 
Labor 200,000 


Total $400,000 
Contingencies 10% $40,000 


——— 


Total with Contingencies $440,000 
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B—Reactor Puant SrRvcTURES 
9. Hot Cove Building 


Preliminary design indicates 
a building approximately 
30’ x 40’ x 12’ of mass con- 
crete 
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Building to be used for inspec- 
tion, disassembly and testing 
of radioactive equipment. 
Assume mass concrete con- 
struction $2.25 per cu ft 
30’ x 40’ x 12’ = 14,400 eu ft x $2.25 = $32,400 
Use $35,000 
Assume Material and Labor 


Split 
Material $15,000 
Labor 20,000 


Total $35,000 
Contingencies 10% 3,500 


Total with Contingencies $38,500 
[4470] 
B—Reacror Prant STRUCTURES 


10. Sodium Storage and Inert Gas Building 


Preliminary design indicates 
building approximately 
70’ x 70’ x 24’ with substruc- 
ture of mass concrete and 
superstructure of conven- 
tional construction. 


Building to house sodium stor- 
age tanks, sodium cleanup 
system, sodium heating and 
unloading facilities, in sub- 
structure. Superstructure 
to house inert gas storage 
and cleanup system. 


Assume substructure cost $2.60 
per cu ft. 


Assume superstructure cost 
$1.10 per cu ft. 
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1 x 70’ x 12’ =59,800 en ft x $2.60 = $155,480 
1 x 70 x 12’ = 59,800 cu ftx 110=—$ 65,780 


$221,260 
Use $225,000 
Assume Material and Labor 
split 
Material $110,000 
Labor 115,000 


Total $225,000 
Contingencies 10% 22,500 


Total with Contingencies $247,500 


[4471] 
B—Reacror Puant STRUCTURES 
11. Control Room, Relay.and Switchgear Rooms 


Preliminary design indicates 
a building approximately 
36’ x 30’ x 44’ of conventional 
construction. 
Building to house reactor plant 
controls and _ electrical 
switching equipment. 
Assume cubic foot cost slight- 
ly higher than conventional 
steam plant due to small vol- 
ume. Use $1.50 per cu ft. 
36’ x 30’ x 44’ = 47,520 x oe = $79,280 
se 


$80,000 
Assume Material and Labor 
: $35,000 
45. 


? 


‘otal $80,000 

Contingencies 10% 8,000 

Total with Contingencies $88,000 
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[4472] 
B—Reacror Piant Structures 
12. Electrical Equipment Room 


Preliminary design indicates a 
building approximately 30 
x 7” x 44 of light con- 
struction adjacent to control 
room to house electrical 
equipment — transformers, 
cubicles, breakers, etc. 
Assume cost per cubic foot 
somewhat less than steam 
piant construction, use .90 
per cu ft. 
30’ x 70’ x 44’ = 92,400 eu ft x 90 $83,160 
Use 83,000 
Assume Material and Labor 
split: 
Material $35,000 
Labor 48,000 


Total $83,000 
Contingencies 10% 8,300 


Total with Contingencies $91,300 


[4473] 


B—Reacror Puant Sreucrures 
13. Connecting Passageways Between Buildings 


Enclosed passageways to con- 
nect the various buildings so 
that personnel may travel be- 
tween buildings without go- 
ing out of doors. Passage- 
ways to be of light construc- 
tion. 
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Assume .90/cu ft. 
60’ x 15’ x 10°’ = 9,000 cn ft @ .90 = $ 8,100 
bY x@x ¥=—8,100 @ 90 = $ 7,290 


Total $15,390 
Use $16,000 


Assume material and labor 
split 
Material $7,000 
Labor 9,000 


Total $16,000 
Contingencies 10% 1,600 


Total with Contingencies $17,600 
[4474] 
B—Reactor Pranr SrrucroRes 


14. Stack 


Assume stack for disposal of waste gases and vapors 
required with height of 200 ft above grade. Assume 
selfsupporting concrete stack with concrete foundation. 
Top ID 8 ft. 

Assume stack cost erected 

Foundation Material 

Foundation Labor 
Assume material and labor split 

Material 


Contingencies 10% 
Total with Contingencies 


[4475] 
B—Reactor Prant Srrucrure 
15. Ventilating Rooms for Containment Vessel 


Assume two rooms required to house ventilating contain- 
ment vessel area above operating floor level. Each building 
complete with 75 ft steel stack to exhaust hot air above 
building height. 


Assume building size 1Y x 20’ x 8’, of light concrete con- 
struction, say $2.50/cu ft. 


19 x 20 x 8 x 2’= 6080 eu ft x $2.50— $15,200 
2 steel stacks erected ..............+ = 10,000 


$25,200 
Use $25,000 
Assume material and labor split 
Material 


Contingencies 10% 


Total with Contingencies 
[4476] 


C—Reacror Prant EquieMent 
1. Primary Shield Tank 


*Chicago Bridge & Iron proposal to APDA for 
Primary shield tank erected $106,000° 
Allowance extras and escalation for nuclear 

operation 

Provision for additional penetrations, etc 
Graphite shieling 

500,000 Ib @ 35¢ per Ib 

Price information obtained from Hanford 
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Thermal shielding—steel plate 
150 T @ $350 per T 
Cooling channels 
‘Allowance for cooling of graphite 
Heat insulation in place 
*Escalation ...--.----eeecceeeeeeeeresesesnes 
Erection of graphite shielding, thermal shield- 
ing and cooling channels 


Assume Material and Labor split: 
Material 


Total Including Contingencies 


* Primary shield tank to be purchased (erected) by APDA. Extras, graphite 
shielding, thermal shielding, cooling channels, insulation, etc., to be pur- 
chased by PRDC. 


[4477] 
C—Reactor Prant EquipMENT 


2. Reactor Vessel Including Steel Sheiding, internal 
structures and Heating System 


*Combustion Engineering Proposal to 
APDA $ 915,800° 
** Allowance for 
Extras such as loop stub pipings, thermo- 
couples, expansion joints, ete for nuclear 
operation 
*Escalation 
*Heating system material 
Heating coils for keeping sodium fluid 
during reactor shutdown 
*Brection—Estimated weight—250 T 
*Erection—Heating System 
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*Steel Shielding and internal structures... 10,000* 
Allowance for miscellaneous plate and 
structure shapes required for final 
operation 


$1,194,800 
Split Material and Labor 
Material 


Total with Contingencies . . .$1,373,900 


* Reactor vessel, heating system, steel shielding and 4% of extras such as loop 
stub piping etc. to be purchased and erected by APDA. 


a aaa a a Rd 


[4478] 
C—Reacror Puant Equrement 


3. Rotating Plug Including Shield Disks, Index System, 
Controls, Drives, Nak and Gas Seals 


*Rotating Plug—Combustion Engineering Pro- 
posal by APDA 

“Index System & Drives—General Electrie Pro- 
posal to APDA 
Steel Shield Disks—erected 
90 T @ $1,100/T based on matcrial prices 
from GE Co 

Nak and Gas Seals erected 
*Escalation 


4478 


Split Material and Labor. 
Material 


Total with Contingencies $720,300 
* Plug assembly and Index System and Drives to be purchased and erected by 
APDA. 


PRDC to purchase extras, steel shield disks, Nak & gas seals. 
[4479] 


C—Reactor Prant EquipMENT 
4. Control Rods Including Fast Neutron Poison 


Two rods to be purchased by APDA of a total 
of 8 required 
* Allis-Chalmers proposals to APDA for 2 rods.$ 34,608* 
‘Allowance for fast neutron poison for nuclear 
operation—approx 2 kg of Boron 10 for 2 
TOUS wee cee cece ee cece eee eeeeeeeseeness 12,000 
Soca material price is classified informa- 
tion 
Allowance for shielding for nuclear operation 4,000 
*Escalation 3,400° 


Assume 10 per cent reduction on remaining 6 
rods due to cost of engineering and develop- 
ment in cost of first 2 rods 
$54,008 — 10% == 24,300 x 6= ....------- 145,800 
2 =e 
$199,808 
Shim rods—2 required 
Fast neutron poison not required 
Less difficult design 
Assume 1 cost of control rods 
Say $7,000 each = ..........-- 14,000 
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Installation control and shim rods 
Require unloading, handling, cleaning 
Assembly and installation—say $1,500 each 
10 rods x $1,500 = 
Material 


Total with Contingencies 


* Two control rods to be purchased by APDA. 
PRDC to purchase all but two rods. 


[4480] 
C—Reactor Prant Equiement 
5. Control Rod Actuators 
Two (2) control rod actuators to be purchased by 
APDA. 


Total 10 required. 
*General Electric proposal to APDA for 2 
actuators 
*Escalation 5,100° 
5,000 
Total for two (2) rods $ 61,300 
Assume 10 per cent reduction on 6 remaining 
rods due to engineering and design being 
complete on first 2 
$61,300 — 10% = $27,600 x 6 = $165,600 


2 
Shim rod actuators—2 required. 
Assume same price as control rod actuators 
2x 27,600 = 55,200 


Erection. 
Includes unloading, storing, handling, in- 
stallation and test. Say $2,500 ea 
10 x $2,500 = 25,000 
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Contingencies 15% 


Total with Contingencies: 


* APDA to purchase 2 control rod actuators. 
PRDC to purchase 8 control rod actuators. 


[4481] 
C—Reacror Prant EquipMEeNT 
6. Ionization Chambers 


Ionization chambers located in shielding around re- 
actor vessel for measurement of neutron and gama ray 
field intensity. 


The design and characteristics of ionization chamber 
systems is based on a Bendix Report to APDA dated 


November 17, 1955, and descriptive data and material 
received from manufacturers supplying equipment of 
this type, Westinghouse, RCA and others. 


Material 


Total with Contingencies ... 


[4482] 
C—Reacror Prant EqureMENT 


7. Overhead Crane 


Overhead crane on circular track mounted near the 
top of the containment vessel for lifting reactor equip- 
ment. Crane with 125 ton main hook and 25 ton auxiliary 
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hook, each with gripper mechanism for remote opera- 
tion. 


Crane—125 T with 

25 T auxiliary hook 
Remote Controls 
Erection 


Split Material and Labor 


Total with Contingencies . . .$230,000 


Purchase of a larger crane has been contracted for by 
PRDC, by contract with Whiting Corporation dated 
December 19, 1956: 

150 T crane 

30 T auxiliary 
Remote contro] operation for inside 
or outside operation 
Max Escalation not to exceed 5% = $ 9, 200 


Maximum Price ....$193,315 
Original estimate was based on preliminary design. 


[4483] 
C—Reactor Puant Equiement 


8. Offset Element Handling Mechanism 


A device for removing and installing fuel elements in 
the reactor, to be purchased and erected by APDA. 


*General Electric 
Proposal to APDA for offset handling 
mechanism $195,500° 
Allowance for extras for nuclear operation 35,400 
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Allowance for shielding for nuclear opera- 
tion 6,000 
*Escalation 
*Erection assume equipment shipped in 
pieces requiring field assembly, installa- 
tion and test. Allow 60,000 


Total 
Contingencies 15% 


Total with Contingencies ...§ 


*APDA to purchase and erect offset handling mechanism. | 
PRDC to purchase extras and shielding for nuclear operation. 


[4485] 
C—Reactor Prant Equipment 
9. Element Memory System 


An electronic recording device for keeping an auto- 
matic inventory of the positions of all core and blanket 
elements in the reactor, decay storage and in transit. 


Estimating figures obtained by APDA mechanical 
handling section as a result of their conversations with 
‘American Machinery and Foundry Company. 


Total with Contingencies . . .$345,000 
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[4486] 
C—Reactror Pranr Equiement 
10. Element Transfer Rotor and Drive 


A device for transferring elements from reactor to 
transfer cask car. 
*General Electric Co. proposal to APDA ....$95,000° 
Allowance for Extra for Nuclear Operation .. 10,000 
*Escalation 20. 
*Assume equipment shipped disassembled re- 
quiring field assembly installation and test— 
All 35,000° 


Total with Contingencies ..$189,700 


*APDA to purchase and assemble element transfer rotor and drive. 
PRDC to purchase extras for nuclear operation. 


[4487] 
C—Reacror Prant Equiement 


11. Element Transfer Cask and Car 


Shielded mobile car for transferring radioactive ele- 
ments from reactor plant to decay storage. Car to be 
complete with cooling equipment, element lifting device, 
storage racks, etc. 


This method of element removal has been evaluated 
by Dr. Zinn and found feasible and he is now engaged 
in further design work on the cask car. 


Estimating figures obtained from American Machinery 
& Foundry Co. by APDA mechanical handling section as 
-a result of discussions relative to this type of equipment: 
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Total Including Contingencies . .$471,000 


[4488] 
C—Reacror Puant EqureMENtT 


12. Element Transfer and Cleanup 


Equipment necessary for transferring radioactive 
elements from cask car through a cleanup process to 
deeay storage. Includes crane with gripper mechanism, 
steam cleaning chamber with air lock valves and neces- 
sary steam piping. 

Estimating figures obtained from preliminary designs 
made by APDA mechanical handling section, and infor- 
mation obtained from American Machinery and Foundry. 

Material Labor 
Crane with gripper mechanism remote 

controlled .......--eeeee cece ee eees $40,000 $ 5,000 
Steam cleaning chamber, stainless steel 

lined 5,000 


3 air lock valves, quick opening 000 ©: 5,000 
1 viewing window 3,000 
Piping valves and fitting 25,000 7,000 
Gas cooling system including piping 

storage and dump tank 40 8,000 
Element pot gripper 5,000 
Miscellaneous allowance 


Total Material and Labor .... 
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[4489] 
C—Reactor Prant Equirment 


13. Underwater Hydraulic Operated Cart 


Cart for receiving elements from steam cleaning sys- 
tem and transporting to storage area. This entire 
Speen is carried on underwater by remote con- 
trol. 


Estimating figures obtained from APDA mechanical 
ere section and their conversations with manu- 
acturers. 


Total with Contingencies ..$115,000 


[4490] 


C—Reactor Puant Equirment 
14. Decay Storage Racks 


Underwater storage racks for storage of 1200 
blanket elements, and 50 core elements stored in mov- 
able carts including supports, cart drive, shielding, 
index system etc. All material to be stainless steel. 

Allowance is made for the following items based on 
very preliminary design. 

Material Labor Material Labor 
Blanket element storage 
racks 1200 racks @ $ 170 $ 25 $204,000 $ 30,000 
Core element storage carts 
50 movable carts @ .. 2,400 300 120,000 15,000 
Steel cart ring and corer 
5,100 sq ft 80  .80 40,800 40,800 
*Cart Drive and shield- 
i 100,000 15,000 
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*Index System 46,000 15,000 
2 sealed valves for ele- 
ment entrance and exit 15,700 2,700 
Graphite shielding—10,000 
35 06.25 3,500 2,500 


lb 
Plate shielding-60T .... 350 150 21,000 9,000 
$551,000 $130,000 
$681,000 


Total Including Contingencies .. .$783,100 
* (Estimating figures from American Machinery and Foundry Company.) 


[4491] 


C—Reacror Prant EqureMENtT 


15. Decay Building Gas and Water Systems, and Dis- 
assembly Machinery 


Radioactive element storage under water to provide a 
biological shield requires water purification, filteration 
and cooling, an inert gas system in areas where elements 
are transferred from water storage for shipping and 
also for fire protection. Disassembly machinery de- 
signed for underwater operation is required for pre- 
paring elements for shipment to government laboratories. 


Material Labor 
Water purification system with radio- 
active filters 1,000 gpm $ 50,000 $10,000 
9—Heat exchangers water to air for 
cooling storage water 500 gpm .... 30,000 10,000 
2—Circulating water pumps and mo- 
tors—500 gpm 20,000 5,000 
Inert gas system for cooling, and 
blanket includes piping valves and 
fittings, filters, etc. ......---.-+--- 40,000 20,000 
Disassembly machinery: 
Sa 1,000 
10,000 


Inspection tables 
Crane 
Miscellaneous 


1 , 
Total Material and Labor .. 
Contingencies 15% 


Total including Contingencies . .$414,000 


[4492] 
D—Prrmary System Na ro Na 


1. Sodium Pumps Including Sump Tanks and Drives 
and Heating 


*3 pumps required—l pump to be purchased by 
APDA pursuant to proposal from Bryon Jackson 
for $146,000 and 1 check valve to be purchased by 
APDA pursuant to proposal from Eduant Values 
Ine. for $7,700. 


Assume 10% reduction on remaining 2 pumps. 


*3 pumps and motors 

*3—16” pump check valves .... 
pump heating 

3 sump tanks and plugs .... 


1 
Contingencies 30% 


Total with Contingencies ....$776,000 


* APDA to purchase and install 1 pump and 1 check valve. 


PRDC to purchase and install remaining pumps, pump heating, sump tanks 
and plugs. 


[4493] 


D—Prmary System Na to Na 


2. Pump Tank Insulation 
Heat insulation 
High temperature block, applied to exterior of 
pump Ss 
Estimated installed price for 
tanks including all materials an 
Contingencies 30% 


Total with Contingencies 


This item not separated between material and 
labor as insulation is normally purchased ap- 
plied for a lump sum price. 


[4494] 
D—Prmary System Na to Na 


3. Intermediate Heat Exchanger 
Three heat exchangers required for transfer of heat 
a primary sodium cycle to secondary sodium cy- 
cle. 
Preliminary estimating figures obtained by APDA 
from Griscom Russell, a heat exchanger manufac- 
turer. 


Heat exchangers including supports...$ 925,000 
Erection assume shipped assembled... 30,000 
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[4495] 
D—Prmary System Na to Na 
4. Heat Exchanger Insulation 


High temperature block applied on the exterior sur- 
face of heat exchanger. 


Estimate material and labor for insulation 


Total with Contingencies 


This item not separated between material and labor as 
insulation is normally purchased applied for a lump 
sum price. 


[4496] 
D—Prmary System Na To Na 
5. Main Loop Piping Including Blanket Flow and Over- 
flow Piping with Supports 


Three Loops. These include: 
Approximately 210 ft of 30” piping from reactor to 
intermediate heat exchangers and pump tanks. 


Approximately 200 ft of 16” piping from pump tank 
check valve to division point between blanket and 
core section of reactor. 

Approximately 120 ft of 14” Piping from division 
point to core inlet plenum ber. 

Approximately 80 ft of 6” piping from division point 
through throttle valve to blanket inlet plenum cham- 
ber. 


Approximately 80 ft of 6” piping overflow from top of 
reactor datum line to overflow tank. 


All piping stainless steel. Estimating prices obtained 
from M. W. Kellogg Company. 
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*APDA to purchase one of 3 loops, in accordance with proposal received by 
APDA from Kellogg Company for $59,000. 

APDA to install this loop. 

PRDC to purchase and install remaining two loops. 


[4497] 
D—Prmary System Na to Na 


6. 6 Inch Blanket Flow Control Valves with Bellows 
Seals 


3 valves required. 


APDA to purchase one valve in accordance with pro- 
posal of Copes-Vulcan for $14,875. 


Assume that large amount of engineering required for 
first valve will not be repeated; remaining two 
vanes should be about one-half the cost of first 
valve. 


* APDA to purchase and install one of 3 valves. 
PRDC to purchase and install remaining 2 valves. 
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[4498] 
D—Prmary System Na ro Na 


7. Secondary Containment and Leak Detection System 
This system consists of encasing the piping in a metal 
covering with a space between the main pipe and the 
covering into which an inert gas blanket is maintained to 
prevent fire in case of a leak as well as a means of con- 
taining and confining a leak. Instruments mounted in 
this secondary containment will record any leaks which 
may occur. This is a gas tight carbon steel pipe encase- 
ment. 
Material Labor 
690 ft pipe secondary containment $20,000 $ 8,000 
Secondary containment 3 sodium pumps 
@ $10,000 ea 30,000 12,000 


Total Material and Labor 


[4499] 
D—Prmary System Na to Na 


8. Pipe Insulation Including Boron Carbide Covering 
Heat Insulation: 
High temperature insulation and a shielding outer 
covering such as boron carbide 
Estimate Material and Labor for insula- 
tion in place 
Contingencies 30 per cent 


Total with Contingencies 
This item not separated between material and labor 
as insulation is normally purchased applied for a lump 
sum price. 
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[4500] 
D—Prmary System Na to Na 


9. Overflow Tank 
This is a stainless steel tank provided to receive over- 
flow of sodium from the reactor caused by load changes 
and expansion of sodium due to temperature change. 
Tank approximately 8’ dia x 38’ high. Estimating 
prices obtained from Pittsburgh Des-Moines and Graver 


[4501] 


D—Prmary System Na ro Na 
10. Overflow Pumps and Motors 


2 pumps and motors required 300 gpm ea for recir- 
culating sodium from the overflow tank back to the 
primary sodium system and to sodium cleanup and 
storage. Pumps will also be used to fill and drain 
reactor. 

Estimating figures obtained from Byron Jackson and 
Ingersoll-Rand. 

2 pumps with motors and plugs, 
00,000 
000 
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[4502] 
E—Serconpary System Na to WaTER 


1. Steam Generators 


Three (3) required for transferring heat from second- 
ary sodium cycle to steam cycle. Each to have a capacity 
of approximately 350,000 lbs. of steam per hour. 


Preliminary estimating figures obtained from B & W 
ond Griscom Russell indicate three (3) steam generators 
ill cost 


[4503] 
E—Seconpary System Na to Water 


2. Steam Generator Insulation 


High temperature insulation applied on the outer sur- 
face of the steam generators. 


Estimated Cost in Place 
Contingencies 30 per cent 
Total with Contingencies ....$26,000 


This item not separated between material and labor 
as insulation is normally purchased applied for a lump 
sum price. 


[4504] 


E—Segconpary System Na To WaTER 
3. Steam Generator Supports 


Concrete and steel foundations required for setting 
the three steam generators. 
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Total with Contingencies 
[4505] 
E—Ssrconpary System Na To WaTER 

4. Sodium Pumps and Drives 
3 pumps required approximately % capacity of pri- 
mary sodium pumps. Same type as primary pumps. 
Estimating figures obtained from Byron Jackson and 

Ingersoll-Rand. 

Material Labor 


3 pumps and motors 
Pump heating 


$390,000 $15,000 
$405,000 
121,500 


[4506] 
E—Szconpary System Na to Water 
5. Pump Insulation 


High temperature insulation applied to the exterior 
surface of the sodium pumps. 


Estimated eost insulation 


Total with Contingencies ....$9,100 
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This item not separated between material and labor 
as insulation is normally purchased applied for a lump 
sum price. 


[4507] 
E—Segconpary System Na To WaTER 
6. Pump Supports 


Necessary concrete and steel foundations for setting 
3 sodium pumps. 
Material 


Total with Contingencies ... 


[4508] 
E—Sgconpary System Na to WaTER 
7. Main Loop Piping, Supply and Return Including 
Supports 
3 loops consisting of 16” and 12” stainless steel 
4 
Sepia runs from intermediate heat exchanger 


through reactor building to steam generators 
and return. 


Estimating figures obtained from Grinnell. 


Approximately 557 pipe 
Labor 


Total 
Contingencies 30% 


Total with Contingencies 


283 


4509 


[4509] 
E—Ssrconpary System Na to WaTER 
8. Pipe Heating and Controls 
Necessary electric heating of piping to keep so- 


dium in a liquid state to insure continuous flow 
through piping. 

System consists of standard electric heating coils 
wrapped around piping with necessary temper- 
ature controls. 

550’ pipe heating and pump tank 
heating for 3 pumps 


Total 
Contingencies Added 307% 


Total with Contingencies 
[4510] 
E—Seconpary System Na To Water 


9, Secondary Containment and Leak Detection System 


This system consists of encasing the piping in a metal 
covering with a space between the main pipe and the 
covering into which an inert gas blanket is maintained 
to prevent fire in case of a leak as well as a means of 
containing and confining a leak. Instruments mounted 
in this secondary containment will record any leaks 
which may oceur. This is a gas-tight carbon steel pipe 
encasement. 

Material Labor 
Secondary containment—550 pipe ..$ 16,000 $ 8,000 
Secondary containment—3 sodium 
pumps @ $8,000 


Total Material and Labor .. 
Total 
Contingencies 30% 


Total including Contingencies .$ 78,000 
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[4511] 
E—Seconpary System Na To WaTER 
10. Pipe Insulation 

High temperature insulation applied to piping. 
Insulation material and labor in place ... . $15,000 
Contingencies 30% 

Total with Contingencies 
This item not separated between material and labor as 


insulation is normally purchased applied for a lump sum 
price. 


[4512] 


F—Liqum Merat Srorace 


1. Storage Tanks, 3—15,000 Gal. and 3—6,000 Gal. 
Tanks 


Tanks suitable for storage of approximately 45,000 
gal. of radioactive sodium from reactor plant pri- 
mary system and 18,000 gal. of nonradioactive sodi- 
um from secondary system. 


Estimating prices obtained from Chicago Bridge and 
Iron Co. 


6 tanks, 1 stainless, 5 carbon steel. 
Material 
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[4513] 


F—Ligum Metat Storace 


2. Tank Heating 
Electric heating system for keeping sodium in a liquid 
state for immediate use in the reactor plant as re- 
quired. 
Standard electric heating coils to be attached to the 
exterior of the storage tanks. 
3 hagas 10,000 Lf electric coil .. 


[4514] 


F—Liqum Merat Srorace 


3. Tank Supports 
Necessary concrete and steel foundations to support 


[4515] 


F—Liqum Meray SToracE 
4. Unloading and Purification System 
Including Nak Cooling 
System for receiving and unloading sodium from tank 
trucks or tank cars and filtering and pumping to storage 
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tanks. Purification system provides continuous filtering 

and cold trapping and cleanup of sodium in storage and 

in the reactor primary system. This also includes a Nak 

cooling system for the cold traps. Estimating data ob- 

tained from Byron Jackson, Ingersoll Rand, M. W. 

elles, Crane Co., Chapman Valve Co, and General 
ectric. 


Material Labor 

Unloading station $ 2,000 
Forwarding pump and motor 
Cold traps and filters 
Piping valves and fittings 
Nak cooling for cold traps 
Heating system for piping and 

pumps 
Secondary containment 
Inert gas system 
Miscellaneous allowance 


Total Material and Labor ... 
Total 


Contingencies 30% 


Total Including Contingencies 
[4516] 


G—Orner Reactor Puant Equipment anp Facruirres 
1—Hot Cove Structure and Equipment 


This equipment and structure to be located in hot cove 
building consists of 2 concrete rooms approximately 
10’ x 10 x 10 with 5’ thick concrete walls, 4 shielded 
viewing windows, 2 shielded doors and remote con- 
trol handling equipment for handling radioactive 
materials for inspection and testing. 


Material Labor 


2 cove rooms, 5 ft thick concrete .. $12,000 
4 viewing windows 000 20,000 
2 shielded doors 6,000 


4516 


2 mannpilators remote control 
2 saws 

2 cranes remote operated 
Miscellaneous equipment 


[4517] 
G—Oruer Reactor Prant EQuirpMENT AND Facruiries 
2. Conventional Physics and Chemical Laboratory 
Equipment 


This includes general laboratory equipment to meet 
general plant requirements and in addition, equipment 
needed to measure and account for the incoming U-235 


and to check physical dimension of incoming fuel ele- 
ments and if feasible to evaluate the radioactivity po- 
tential of each element. 


Equipment to consist of work tables and benches, 
analysis benches, dark room, and developing equipment, 
laboratory glassware, balances, scales, measuring de- 
vee low intensity radiation sources, geiger counters, 
ete. 


Material Labor 
Work Tables 
Analysis Bench 
Developing equipment and dark room . 
Laboratory glassware 
Laboratory balances 
Scales 
Geiger counters 
Low intensity radiation sources 
Laboratory chemicals and supplies ... 
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Measuring instruments 
Cameras and X-ray equipment 
Miscellaneous 


Total Material and Labor 145,000 $ 5,000 


Ota: cic apsistsatcrsiesietsies. sles steie's $150,000 
Contingencies 30% 45,000 


Total including Contingencies ........ $195,000 


[4518] 


G—Oruer Reactor Puant Equipment anv Faciiiries 
3. Health Physics Instruments and Equipment 


The instruments and equipment necessary to detect 
measure and record the radiation ete. in and around the 
entire reactor plant. 


This will consist of portable and mobile instruments, 
fixed monitors, laboratory devices and personnel moni- 
tors. 


Estimating data obtained from manufacturers’ cata- 
logs and the following manvfacturers: Tracer Labora- 
tory, Nuclear Instruments and Chemical Co., Nuclear 
Measurement Co. and Technical Associates. 


Breakdown of Proposed Instruments 


Beta gamma counter 

Beta gamma Ion chamber 

Alpha proportional counters 

Alpha, Beta gamma Ion chamber .... 
Neutron counter 

Gamma Ion chamber 

Fast neutron recoil proton counter .. 

Alpha contamination probe 

Beta gamma contamination probe .. 

Alpha, Beta gamma spot air sampler 

Alpha continuons air sampler 100 
Beta gamma continuous air sampler 45,000 
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Alpha, Beta gamma continuous air 
sampler 

Spot air sampler (gases) 

Continuous air sampler (gases) ..-- 

Alpha, Beta gamma spot water 
sampler 

Alpha counters 

Beta gamma counters 

Scalers 

Automatic sample changer 

Film badges Beta gamma 

Film badges neutron 

Pocket chamber, Beta gamma 

Pocket chamber, neutron 

Beta gamma Ion chamber, continuous 


[4519] 


G—Orner Reactor Puaxt EqQuipMENT AND Facr.ities 


4. Health Physics Wiring and Conduit 


This is the necessary wiring and conduit to connect the 
fixed monitoring instruments to a central laboratory re- 
cording system, for continuous monitoring and record- 
ing of radiation levels. 


Material 


Total with Contingencies .$97,500 
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[4520] 
GW—Orner Reactor Prant EquipMent AnD Factiities 
5. Inert Gas System Including Vent Gas System 


A system of Argon gas for blanketing all sodium serv- 
ices as a means of level control fire protection, sealing 
pump shafts, etc., to prevent oxygen contact with sodium. 
This also includes a system for purifying contaminated 
gases for reuse. 


Inelndes unloading facilities, storage tanks, piping 
valves, fittings, compressors, and purification equipment. 


Estimating data obtained from M. W. Kellogg, Grover 
Tank, Lapp Insulator Co., Fisher Governor Co., Robert- 
shaw-Fulton Co., and Linde Air Products. 


Labor 
Gas storage tanks—5 tanks $12,000 
Distribution piping valves and fittings 65,000 30,000 
Contaminated gas storage —2 tanks .. 10,000 5,000 
Gas cleanup system including Na bub- 
blers, calcium chip tank, scrubbers, 
fitters, ete. ...-.. cece eee e eee ees 50,000 20,000 
Regulating and control equipment .... 15,000 7,000 
Miscellaneous allowance 6,000 


Total Material and Labor $80,000 


[4521] 
G—Oruer Reactor Puant Equipment anv Facriities 
6. Reactor Plant Instrumentation and Control Boards 


The instrumentation necessary to permit the opera- 
tion of the reactor plant from a control room. Instru- 
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ments to consist of temperature recorders, flow re- 
corders, reactor output level, radiation level, thermo- 
couples, ete. 

Estimating data obtained from Leeds & Northrup, 
Westinghouse, Radiation Counter Laboratories and Min- 
neapolis-Honeywell Regulator Co. 


Type, number, etc., obtained from the instrumentation 
in use in the various test reactors now in operation. 


Nuclear Instruments: 

Fission products detector 

Neutron sensing chambers, Bfs pro- 
portional chambers, fission cham- 
bers 

Servall mechanism 

Electronic recorders 

Test equipment 


*Nonnuclear Instruments: 
Data loggers, scanning and other 
miscellaneous devices 
Measuring, recording and control sys- 
tem system for flow, temperature, 
pressure and level of sodium coolant 
system and auxiliaries and inert gas 
blanket system 50,000 
Cabinets, panels, bench boards and 
cubicles 150,000 25,000 
Allowance for miscellaneous equip- 
54,000 9,000 


Total including Contingencies . . .$1,105,000 


* APDA to purchase and install certain non-nuclear instruments, estimated 
at $75,000. PRDC to purchase and install remainder. 


292 


[4522] 
G—Oruer Reacror Puant EquipMent anv Facruiries 


7. Instrument Wiring and Tubing 

The wiring and tubing necessary to connect the instru- 
ments located at various parts of the reactor plant with 
a central contro] room. 


Material 


Total Including Contingencies ..$260,000 
[4523] 


GQ —Oruer Reactor Puant EquieMENT anp Facrities 


8. Steam and Feedwater Piping from Steam Generator Outlet to 
Steam Generator Enclosure Wall 


This is the steam and feedwater piping on the reactor plant side of 
: the division wall between the reactor plant and the turbine-generator 
plant. 


Consists of feedwater piping to steam generators and steam pip- 
i ing from steam generator with necessary valves, fittings, supports 
and insulation. 
| Material Labor Material 
Main steam piping—600 ft $75.00 $16.66 $ 45,000 
Feedwater piping—600 ft 44.16 11.66 26,500 
Main steam manifold 25,000 
Pipe supports and hangers Lot 10,000 
3 main steam valves—motor op- 

6,000 4,000 18,000 
3,000 10,500 
10,000 
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4,000 10,000 
1,000 4,000 


Total Material and Labor $150,000 $80,000 


Total ...ecececccec cece eee cneeeccetereceees $230,000 
Contingencies 30% 69,000 


Total with Contingencies .......-...++-++- $299,000 


[4524] 
G—Orser Reactor Prant EquipMENT AND Facruities 


9. Steam Generator Instrumentation Including Control 
Air Compressor, Tubing, Etc. 


Instruments necessary for measuring and controlling 
feedwater and steam flow temperature and pressure. Al- 
go necessary recording instruments. These instruments 
to be electric and air operated. This item also includes 
the necessary wiring and tubing to connect these instru- 
ments with a certain control room. 


Material Labor 


Pressure and temperature recorders— 
10,000 $ 6,000 


water 
Control air compressor and motors 
Control wiring and tubing 
Total Material and Labor 
Total 
Contingencies 30% 


Total including Contingencies . .$130,000 


[4525] 
G—Oruer Reactor Puant Equipment anp Facriities 


10. Accessory Electric Equipment 


The electrical power system for the reactor plant aux- 
iliaries consists of a 4.8 kv distribution system for large 
motors and loads, a 480 volt distribution system for small 
motors and miscellaneous plant loads, a 240-120 volt dis- 
tribution system for sodium and reactor preheating, a 
direct current (battery) system for essential plant con- 
trol, and a small capacity alternate d-c system for es- 
sential plant control. The estimated capacity of the 
system is 12,500 kva. This capacity is to be supplied 
from an on-the-site DE Co 120 kv substation by two DE 
Co transformers. Hither of these transformers is capa- 
ble of supplying the reactor plant load. 


Material Labor 
15 kv metal-clad switchgear—17 units ..$127,500 $ 17,000 


600 volt metal-clad main switchgear— 

8 units 4,000 
600 volt motor control center—250 ckt .. 25,000 
600 volt distribution panels 5,000 
Transformers, 4.8 kv/480 v, 750 kva, 

3 phase—2 
Transformers, 4.8 kv/120-240 v, 100 kva, 

1 phase—6 
Transformer, 4.8 kv/120 v, 500 kva, 

3 phase—1 
Transformers miscellaneous 
Lighting 
Conduit and tray system 
Cable—15 kv 
Cable—600 v 
Cable seals 
Grounding system 
Communicating system 
Television system 


4525 


Direct current system 
Battery 125 v 3,000 
Battery charger 1,500 
Diesel driven generator d-c 2,500 
Distribution and switching equipment .. 5,500 


$616,000 $291,000 


Total with Contingencies $1,179,100 


*APDA to purchase and install certain electrical equipment, estimated at 
$100,000. PRDC to purchase and install remainder. 


[4526] 


G—Oruer Reactor Puant Equipment anp Facriries 
11. Emergency Power Supply Equipment 


This system is to act as an alternate a-c source for 
small essential loads such as critical sodium heating 
zones, fuel cask car, power, reactor building crane, etc. 


It is not intended to replace the normal power supply for 
reactor operation. 


Material Labor 


Diesel or gas driven a-c generator $125,000 $12,000 
Control and switchgear for a-c generator 25,000 3,000 


$150,000 $15,000 


Total with Contingencies 
[4527] 
H—Inrrmat Opzratine SupPiies 
1. Neutron Source 


This is an antimony-breylium alloy placed in the bot- 
tom of the two shim rods to provide a measurable base 
of neutron flux required for starting up reactor. 
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4527 


The design of the neutron source is based on nuclear 
reactions taken from the Physics Section of the Reactor 
Handbook. 


Desirable neutron flux levels were determined by NDA 
and APDA calculations. 


H—Inrriat Operatinc Supriies 
2. Initial Core Elements 


Preliminary estimates obtained by APDA from Bab- 
cock & Wilcox Co, Nuclear Metals and Batell Me- 
morial Institute 

91 Core Elements $212,000 
Escalation 


Installation 


Assume elements shipped disassembled, 
unload, handle, clean, and assemble 
ready for placing in reactor. 


Estimate $250 ea x 91—$ 22,750 
Use $ 23,000 


Material \:cij-cAcctesstemtteeioe $233,000 
Labor 


Total with Contingencies. . .$332,800 
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[4528] 


H—Inrrmat Opzratine SUPPLIES 
3. Initial Blanket Elements 


Preliminary estimates obtained by APDA from Bab- 
eock & Wilcox Co, Nuclear Metals and Batell Me- 
morial Institute. 


572 Blanket Elements 
Escalation 


Installation 
Assume elements shipped disassembled, 
require unloading, handling, cleaning 
and assembling ready for placing in 

reactor. 


Estimate $250 ea x 572 = $143,000 


Contingencies 30% 


Total with Contingencies. . $676,000 
[4529] 


H—Inrrmn Operative SuPPLiEs 
4. Initial Sodium Inert Gas, Nak, Etc 
*This includes initial supply of sodium Argon gas 


and Nak.* Prices obtained from Ethyl] Corporation, 
Linde Air Products and Delta Chemical Works. 


Initial Sodium 750,000 Ib @ .25 $187,500 
Jnitial Argon gas 30,000 cu ft @ .2% 

Jnitial Nak 50,000 Ib @ 1.00 

Miscellaneous 


Total with Contingencies 


*APDA to purchase certain initial operating suppliers, chiefly Na and gas. 
PRDC to purchase remainder. 


[4530] 
J—Miscettaneous Reactor Prant Equipment and Faciz- 
TIES 
1. Office Furniture and Equipment 


Includes desks, chairs,. files ete for general plant op- 
eration. 


$18,000 
2,000 


[4531] 
J—Miscetuangtous Reactor Prant Equipment anv Facr- 
TIES 
2. Transportation Equipment 


Provide for general plant use one utility vehicle such 
as a panel or pickup truck. 


Material 
Contingencies 15% 


Total with Contingencies ........ $5,700 
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[4532] 
J—Miscetzanzous Reactor Piant Equipment anp Factt- 
TIES 


3. First Aid Equipment 


Necessary first aid equipment for treatment of minor 
injuries and initial treatment in case of major accident. 
Includes stretchers, blankets, bandages, medical supplies 
and instruments. 


[4533] 


J—MisceLtanzous REACTOR Prant Equrement and Facr- 
ITIES 


4. Maintenance Tools and Equipment 
Necessary tools and equipment for carrying on every 

day plant maintenance and repair. 
Consist of small tools, electrically operated hand tools 


and machine shop equipment such as lathes, d 
press, etc. 


Milling Machine 
Welding Machine 
Hand 


Total Material and Labor .. 
Total 
Contingencies 15% 


Total with Contingencies 
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[4534] 


I—Miscetuangous Reactor Puant Equipment ann Facmi- 
TIES 


5. Waste Disposal Equipment 


Equipment and facilities for holdup of radioactive 
vee material until sufficiently decayed for safe dis- 
posal. 

Consist of holdup basin, tanks, piping, etc. 


Earth diked hold up basin 
2 hold up tanks 


Total Material and Labor 
Total 
Contingencies 15% 


Total including Contingencies .. 


[4535] 
J—Miscetuangous Reactor Puant Equiement anv Facui- 
TIES 
6. Shipping Casks 


Lead shielded cask suitable for shipping 4 decayed 
elements per cask from reactor plant to Govern- 
ment laboratory for reprocessing. 


Estimating prices obtained from American Ma- 
chinery and Foundry. 


Each cask with inside dimension approximately 
3-6” x 2’ x 2” 
Material Labor 
Est each cask 
Assume 6 casks required. 
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Material 6 x $20,000 
Labor 6x$ 1,000 


Total 
Contingencies 15% 


Total with Contingencies. .$139,800 
[4536] 


J—Miuscerzanzous Reactor Piant Equipment AND Factii- 
TIES 


7. Miscellaneous Systems and Power Plant Equipment 


Consists of vacuum cleaning system, compressed air, 
drinking and service water systems, communication and 
signal systems, miscellaneous hoists and cranes, porta- 
ble fire protection equipment, alarm system, etc. 

Material Labor 

Vacuum cleaning system includ- 

ing vacuum cleaner, piping, 

valves and fittings $ 25,000  $ 6,000 
House service air compressor and 

piping 30,000 6,000 
House service water and drink- 

ing water including pumps 

piping drinking fountains, etc. 
Tntraplant signal system includ- 

ing alarms, wiring, etc. 
Miscellaneous portable hoists and 

cranes for general station use 
Portable fire protection equip- 

ment 
Miscellaneous allowance 


4538 


This item is the same as normally required in con- 
ventional steam plants and estimated cost is based on 
cost of such services in existing utility plants. 


[4537] 


J—Miscetzangous Reactor Purant Equirement anp Facmi- 
TIES 


8. Cold Element Assembly Equipment 


Equipment necessary for receiving cleaning and as- 
sembly of nonradioactive elements. 
Consists of cleaning equipment, work benches and 
tables, lathes, drill press and hand tools. 
Material 


[4538] 


J—Construction Puant, Equrement Renrat, Toots anp 
Facruirires 


This item includes cost of temporary construction 
buildings, heating, lighting and plumbing, rental 
and/or purchase of construction machinery and tools, 
contractor’s supervision and field personnel expenses 
and fee. Payroll insurance and taxes, welfare con- 
tribution, ete. 


The allowance for this item is somewhat greater than 
for a conventional steam plant due to the special na- 
ture of this project and the many difficult erection 
problems involving heavy construction machinery, and 
the resulting longer construction period. 


* Estimate—$2,977,000* 


4538 


This is approximately 57 per cent of the total esti- 
mated labor cost of the project. 

A conventional steam plant generally averages be- 
tween 35 and 40 per cent of total estimated labor cost 
for the same items. 


*In connection with its major components test program, APDA will bear 
2 portion of these costs, estimated at $400,000. 


[4539] 
K—Sparez Parts 


To permit continuous operation spare parts are re- 
quired for conventional generating plants and likewise 
are required for reactor plant operation. 


Assume following spare parts: 
2 spare control rods @ $24,300 $ 48, 
2 spare control rod actuators @ $27,600 .... 
9 spare core elements @ $2,500 
25 spare blanket elements @ $700 
Miscellaneous 


L—Preoreration Trstinc Arter ConsTRUcTION 


This capital item is an expense that occurs before the 
plant is ready for commercial operation. It includes only 
operating expenses and does not include any of the costs 
of money or taxes other than social security taxes. 


The expense is incurred after completion of the plant 
construction and before it becomes critical. It includes final 
adjustments to all plant equipment, minor changes and an 
item for inspection and testing of the initial loading of core 
and blanket elements. In addition the expense covers 
several weeks that are required for the progressive loading 
of the reactor core, carefully measuring the approach to 
criticality after the addition of one-third of the core ele- 
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ments and again after each additional element is added 
to the core. The hold-down plate is lowered, the reactor 
locked and control rods lowered after each element addi- 
tion. 
1. Plant Equipment Adjustments 
(a) Supervision, operating and 
maintenance force of 38 men at $700 per 
month each for 3 months 
(b) Allowance for minor changes 
and miscellaneous materials 20,000 


2. Reactor Loading Procedure 
(a) Supervision, operating and 
maintenance force of 38 men at $700 per 
month each for 3 months 
(b) 12 specialized men at $15,000 
per year each for 3 months 
(c) Allowance for outside consult- 
ing services 25,000 
(d) Allowance for miscellaneous 
materials 


3. Other Plant Operating Costs, Ad- 
ministration, Security and Plant 
Services 
(a) Administration and operating 
costs—10 men at $700 per month each 
for 6 months $42,000 
(b) Plant services 6 months .... 8,000 $ 50,000 


M—PeErsonneL TRAINING 


This allowance provides for the men that are in 
training to familiarize themselves with plant operating 
problems and supervisory duties. 
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2 men in supervisory training for 2 years 3 

@ $12,500 each $ 50,000 
10 men in operation training for 2 years 

@ $10,000 each 200,000 
20 men in operation training for 1 year 

@ $10,000 each 200,000 
20 men in operation training for 4% year 

@ $10,000 each 100,000 


Portions of this training will be at operating reactor 
ae schools and classes conducted by APDA and 


[4542] 
N—Inrrut Operation Low to Fux Loap 


This allowance provides for the cost of one year’s 
operation that is required to bring the reactor to a con- 
dition of safe operation at full load. After the reactor 
becomes critical it is loaded to give a small heat out- 
put and the control and safety rods operated to deter- 
mine their effectiveness. These tests are repeated 
many times in the process of calibrating control rods 
and proving that the safety rod characteristics are sat- 
isfactory. 


After these tests which require several months, other 
tests estimated to take about 6 months will be per- 
formed. These tests required to prove reactor stability 
include a long series of tests with oscillating reactivity 
applied to the reactor core with programmed reactor 
loadings and oscillator frequencies. 

The estimate for the year’s testing includes: 


1. Labor 


10 men @ $15,000 $150,000 
10 men 100,000 $250,000 


2. Material and Testing 


(a) Purchase 10 special test core 
elements @ $5,000 ea .... 50,000 
(b) Examination of above in out- 
side laboratories after ir- 
radiation 100,000 
(c) Miscellaneous chemical tests 
of reactor fiuids by outside 
laboratories 
(d) Plant services 


3. Consulting Service Allowance 


O—Interest Durixe Construction 


Interest is estimated on basis of Loan Agreements for 
ee to be borrowed during the construction 
period. 

$1,800,000 


See Arthur Anderson calculation in connection with 
cash flow study. 


[4544] 


P—Encrveerine Services aND Expenses 


This figure represents estimated costs of engineering 
services and expenses of Commonwealth Associates 
Ine. in preparing construction drawings, specifications, 
Paes and other special services required by 


* Estimated Cost—¢$900,000* 


*In connection with its major components test program, APDA will bear 
@ portion of these costs, estimated at $150,000. 
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[4545] 
Q—Locan Taxes 


Local taxes have been estimated from tax data ob- 
tained from the township supervisor and from State 
Tax Commission Manual and is based on & tax rate of 
$44.18 per $1,000 per year of accumulated value of the 
property. Taxes are included in the estimate until 
1960 when reactor plant goes into operation. 


Estimated Taxes—$519,200 


[4546] 


R—Workrxe Capira 


Charges and Financing 

ouse to review electric 

ground rules for use 

mic analyses. R. F. Brower was chair- 
i on their recom- 

ymined that 


The working capital figure of $1,175,000, shown in tae 
PBDC Estimate is taken ‘without change from an earlier 
plant estimate of $30,496,000 made by APDA and is 4 
per cent of the APDA estimate. 


Line 5 
DEH/obh 
February 28, 1957 


4997 
EXHIBIT ACKER 10 
(Back-up Material for Operation Period Cash Flow Schedules) 
COMPUTATION SHEET SHOWING DERIVATION OF CaSH APPLICATION 
Lines 5-13, Sched No, 1, Exhibit 
Costs in Thousands of Dollars 


23621962989 C6 1G aT 


q 


Labor, based on Manning Table 
(59 men) and 1956 labor costs 
escalated at LZ, compounded 

5 : 


Material, estinated 
no e@: tion, includes 
make-up Na, Inert Gas Make-up, 
Lubricants, etc. 
Sub Total 

Maintenance 


Labor, based on Manning Table 

men) and 1956 labor costs 
escalated at LZ, compounded 
anmally 


Mate: » estimated with 
a ee Piping, Valves 
Parts, Maintenance 
8, etc. 
Sab Total 
General Administrative Overheads 


Administrative Staff, Rent, ete, 70 


Auxiliary Services 


Coste derived from Services 
Contract and includes come 
pressed air, heating steam, 
general service water, city 
water and sewage. Computation 
attached, 


suxi}iary Power 
Computed from power consumption 


estimates made by APDA Economics . 
Group using a 10 Mtl] per Kwhr 


Power Cost. 280 35 552 »S2 632 684 638 129 729129 


Total, Production Costs W72:7 = 15303 180139 = 163105 19772 2063 8 = 2052.5 9 -2180:2 2217.5 225726 
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aPDa, J; danna 


aPDa, J; Hanna 


DsE-Cocy De Hart 


D.bevo., D: Hart 


Year 
CORE PROCESSING COSTS 
cous ries 
Process _thraighput, kg/yr 


Cost is derived from a 
charge of $102.00 per kg. 


pat Time 
3 HE, B00 per aay 


Convert U Salts to Metal 
Cost is derived from a 
version to UF, 

UF¢ conversion to meta. per 
KGof throughput. 

Convert PU Salts to Metal 


Core PU throughpat, kg/yr 

tt is rom a Throughput 
charge of $1500 per kg of Quantities by 
PU throughput. : APDA, We Be 


Scrap Recovery Costs 
Cost is derived from a 
charge of 957-50 per kg 
based on 20 per cent of 
process throughput. Feb. 25, 1957. 
Total, Core Processing Costs 
° BLANKET PROCESSING COSTS 
Aquecus processing 
Process are kg/yr 
a 


cos’ 
charge of $15.30 per kg of 
throughput. 


$5500 par day 
? per 
Convert PU Selts to Metal 


" Blanket PU throughput, kg/yr 
rom a charge 
of plutonium throughput. 


Storage Drum Cost 


Total, Blanket Processing 432. 3 Obd/obh 
rebruary 28, 1957 - 


Year 
ast 


ADDITIONAL FUEL, CYCLE COSTs: 
Core Shipping 


Cost is cerived from a 
charge cf $20 per kg of 
core process thrcughput 


Blanket Shipping 


Cost 4s cerived from a 
Charge of $1 per kg of 
blanket process 


Core Fabrication 
— eon 


Core elements fabricated 
per yr. 

Cost is derived fron a 

charge of $2000 per element 
inelucing axial blaniet 


Blanket Pabmication 
—— a mecation 


Blanket elements fabricated 
per yr. 

Cost is derived fron a 
charge of $600 per element 


Core Material lacement ~ 
0 235 4 Oy kg per yr 
05 Ved from a 
Charge of $16.40 per . 
of U 235 destroyed 


Blanket Material Replacement 
Pepleted U replacement, 
per yr. 


Cost is derived from a 
charge of $2.60 per kg of 
depleted U replacement 


Control Poison Replacement 


Estimated Coct 


Special Material Rental 


of U 235 inven 


rest on ntory 
valued at 16.40 per gm 


és Total, additional fuel . 
Cycle costs 


1111 1077 
| 


707 
1,832 2,237 3, ne 
311 


Ce 33 679 $76 


Sa et 


fiefercnce 


Authcrit 


AFDA, Je Hanna 


APTA, Je Hanna 


APTA, Je Eanna 


4PDA, Je Hanna 


Year 
Property Taxes 


Plant cost less working 
capital assessed at 

SOS with tax rate at 
$44.18 per $1000. Tax 
ese provided by French- 


Township. 
$51,225,000 x 0:50 x $ub,18 
per $1000 


Insurance, 0.5% on plant 
cost less working capital 
and operation in test year 


DEH/bhh 
Fedruary 13, 1957 
(Revised February 28, 1957) 
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“Wasé > lus T Tayroll 
funcer of Aer Benefits Expense 
1$t-calary 1lsso Labor 
Item Er sritt Total a 302-1 ourly cost Level 
ATION 
aimiristration anc Tecinical 


15425 
13,225 


5,175 


Plant Superintenuent 
aSS*, Flant luperi: tencent 
ing ineerizn, ASSiStae.t 
Secretary 

Clerk 

Plent Cleaner 

Calef Security Cificer 
Leacer=Cecurity Officer 
Security Guard 

Chief Chemis-. 

ASSt: Shemist 

Healt Fhysicist 

wurse 


PRRPRPUPRPPHPWH PPR 
Ree PREF ORPRPUPR PPR 


subtetal 


(b) Plant Operating Force 


Shift vupervisor 

control Operator 

Auxilisry Operator 

Reactor Operator 

Fuel Handling anc -efabtrication 


8 low we 


Subtotal 
(ce) Plant iaintenance 


Maintenance Supervisor 
Tastrument Technician 
Mechanic \ 
Slectrician 

Pipe fitter 

Helper 


Roving Matrtenance 


Subtotal 


. 
18f wo 8 VPREH NE 


Totel Plant Persoanel 


Sample Computation Showin; 19¢l Sosts 


Administration Technical and 5 
“peration Lator “ost $438,725 » (160L)7 = 535,000 Assume lL» escalation, compouncec annually 


558, 726 


‘aintenance Labor Force S120,000 x (%e0u)* ® £1h6,000 Assume uf eseslation, compoundec annually 
° 


Lek/enr 


retruars - io: 313 


CALCULATION OF STEAM REVENUE 


REFER TO EXHIBIT SCHEDULE NO, 1, LINE WO: 2 


Ho 1902 1362 1963190 1965 1900 171968 1969 oe 

\7 

trail ena kw 103,830 103,830 «127,320 «127,320 ua, 620 155,000 155,000 155,000 155,000 1554000 

Seas : ies O:h5 0-70 0.76 0075 0-75 0:79 0. 80 0.80 0,80 
15,150 1 2 2 9,100 42,480 39,700 5,260 5, 2605, 260 

Labor, M, $/r 3.82 3:96 eld 14628 bobS 4.63 4:82 5,00 Soot © \eda 

Ket Megawatt Hours 363,700 08,800 «782,000 782,000 938,000 1,020,000 952,000 1,086,000 1,086,000 1,086,000 


) : 
$ 155,600 $1,157,000 $ 850,500 $1,162,500 $1,153,000 $1,466,000 421,484,000 41,500,000 1,513,000 
12,000 132,400 261,000 268,500 «332,300 376,500 348,000 21,000 433,600 lub 100 


cance 1,249,000 2,160,000 2,530,000 __ 3,130,000 _3,508,000__3,368,000_3,962,000_s,081.,400 4,200,000 
191,000 
192; $1,537,000 $3,878,000 $3,649,000 $4,61L,000 $5,338,000 $5,162,000 $5,867,000 $5,015,000 6,165,000 


“ 
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[4563] 
ILLUSTRATION OF COMPUTATION PROCEDURE 
~~ USED TO DERIVE STEAN REVUE 


Capacity Charge (C.C.) 
cc. = 855 (Rm) CRRA) CC) 
where 


R = 0.80, years 1 thra 3 


R= 2.Us - 163 x 2950, years 4 thra 10 


= 0.20 x Mf M equals manhour 
* 3-Ih’ rate in year of consideration 


A «© Availability factor. When equal to or greater 
than 0.70 the fraction equals 1. then equal to 
or less than 0.40 the fraction equals sero. 

C «© Plant Capability 

Substituting in the above equation 


capacity charge = 8.55[R + (.20 x s)] [40348] [c] 


Year 1%1 
cc. © 8.55 [80 + (20 x 328] [21H] [203,83] 


ess [00 + 0] [0] [203.80] 


8.55. [00 + (620 x 3%) [532] [103,630 | 
a.ss [.80 + 252] [.268] [203,820] 
8.55 [2.052] [.168] [203,830] 
$155,600 - 
Year 1963 

C.c. = 8.55 [- + .20 x +2] [5] [227,320] 
8.55 [2.063] [2] [227,320] 
$2,157,000 


-2- 


8.55 [eau - 1.34 (255,000) + (420 x gop)] [Age (eeeuele 
8.55 [eeu - 263 (T5998) + (.20 x 4e28)] [-70-.lo 12 | [227,320] 


8.55 [2.1b - 1.63 + -273) [2] [227, 320] 
$850, 500 ES 


8.55 [22h - 2.34 agg, + (.20 x belS)] [-2553H0 io) [ue, 620] 


8.55 [22h - 1.u55 + .283] [2] [an2,620] 
1,282, 500 


8455 [aah - 2.34 GEEO%) «20 x be63)] [=*3554] [255,000] 


> 855 [2.1b - 1.34 + .295][2] [255,000] 
= $1,453,000 
Years 1967 thru 1970 
Repeat bong 1966 a ese using appropriate numbers from attached 
Reediness-to-Serve (R ) : 
R = $.0066 (M) + Fo) (Kilowatt days) 
Where 
Mp © 0.03 x gM 5M equals manhour 
rate in year of consideration 
Fo © 0.97 x ghey 5 F is the average fuel 


cost per million Btu of Edison's steam 
production system 


[4565] 


EDs 


Substituting in the above formula 
R = $.0066 [(.03 x cael + (697 x om] [ xitowate days | 


Year 1961 
n= 5.0066 [(.03 x $55) + (.97 x 2382 )] [25,250,000] 


$.0066 [ 0368 + 1.105 ] 15,150,000 
$124,000 


$.0066 [(.03 x 3:36) « (497 x oie] (17,080,000) 


$232,100 
Year 1963 
B= 8.0066 [(.03 x $32) + (097 x =375)] (32,590,000) 


R © $261,000 
Years 1964 thru 1970 


Calculated in a similar manner using appropriate values fron 
attached schedule. 


Energy Charge (E ) 
EB 0026 x go Fo x Net Kilowatt hours 


Where 


F = the average fuel cost per million Btu of Edison's 
steam production system 


Year 1961 


E = 0026 x 2333 x 363,700,000 


$1,076, 500 


0026 x a x 108, 800,000 


$2,249,000 


Years 1963 thru 1970 


Computea in a similar manner using appropriate values from 
attached schedule. 


NOTE: Factor F is the cost of fuel escalated 3% compounded amually 
using a 1956 base figure of 30.5 cents per million Btu. 
~ 


Factor M is the manhour rate escalated 4% compounded anmally 
using a 1956 base figure of $3.1L/hr. : 


DEH/bhh/em 
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CALCULATION OF PLUT(MIUN RESERUE> 
—_———e———— 


Rafer to Exhibit XIIX, Revised, Schedule No, 1, Line Bos 2° 
3962 1963 19h 1965 1966 1967 1968 1969 1970 Reference Antherity 


300 350350 kD kD Dis 


OhS 0.70 0.70 0.75 0.75 0.70 0.80 0,80 0,80 
1200 (150— SS O32? Mh shh 
1.0 415 20 20 25 3.0 30 30 30 30 APDA, J. Manu 


Pintonium Reverme,$1000 1383 «(-186h 2987 «OMS «552K 6228) 6323 


COMMUTATION OF ANNGAL GHARGeS FOR AUXLLLANY SERVICES 


HARGES FOR AU 
Bui : i "PxQDUCTION COSTS" EXHISIT SCHED NO. 1 LINE 
Heat Cha INCLUDED IN "Fx TL cs 
Rate feces: 
Demand Charge: $0.15 per yr per pound. 
Consumption Charge: $0.85 per 1000 
Fuel adjustaent: 1,0 cents per 1000 pounds of steam consumed for each full 
:8 cents increase in the cost of fuel above 65 cents per 
aillion BIU. ! 


A] 


COMPUTATION OF BUILDING HiaT CHARGE 


196. «12_—(iti}shC( (iti (GC (TC 188 M1970 
LO cents lb cents 8 cents 52 cents 56 cents 60 cents 64 cents 68 cents 73 cents 77 cente 
85 cents 85 cents 85 cents 8 cents 65 cents 85 cents 85 cents 65 cents 65 cents 65 cents 

1.25 1529 1.33 1.37 1.42 1,45 Loud 1.53 1.58 1.62 
219,625 20,225 20,825 21,425 22,125 22,725 23, U25 2b,125 2,725 25,325 

7,200 7,200 7,20 7,200 200 7,200 200 200 200 7,200 
$26,825 27 ,b25 28,025 = 28,625 294325 29,925 30,625 32,325 31,925 32,525 


#1 Based on an anmial consumption of 15,700,000 # of stean. 
#2 Based on 16,000 #/Hr demand, 


Potable Water 
te cture: 


Service Charge: $1,425.00 per month. 
Consumption Charge: 10 cents per 1000 gal. 


COMPUTATION OF POTABLE WATER CHARGE 
Year ge. p62 68a pages; TO 
$17,100 $17,100 = $17,100 = $17,100 = $17,100 = $17,100 = $17,100 = $17,100 17,100 ¥17,100 
400 400 400 400 __loo 400 100 yoo boo. 


$17,500 = $17,500 = $17,500 = $17,500 = $17,500» $17,500 = $17,500 $27,500 $17,500. #17,500 
*Based on 4,000 M Gal per yro 
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Computation of Annual Charges for Auxiliary Services 


Based on Services Contract (Cont'd) 


. 


Generel Service Water Charge 
ta ctures 
Service Charge: $125:00 per month for first 1000 GPM 
$10.00 per month per-100 gpm for next 2,000 gpa. 

Consumption Charge: 0.1 cents per 1000 gal. 
1961621963 hCG CATS haga 
$3,900 $3,900 - $3,900 $3,900 $3,900 $3,900 $3,900 $3,900 $3,900 $3,900 
2,025 1,025 1,025 : 1,025 1,025 1,025 1,025 1,025 1,025 1,025 
$4,925 $4,925 $4,925 $4,925 $4,925 $4,925 $4,925 $4,925 $4,925 $4,925 

# 1,025,000 M Gel per yr usage. 

reesed Air 

te cture: 

Miniwum Charge: $37-50 ‘per month, 100 CFM contract demand. 

Year 196219621963 GA GT 9B aT 

Minimum charge $450 $450 $450 $450 $450 3450 #450 $450 e450 $150 

Year 2962 1262 3263 1264 1265 1266 1967 1968 21263 2270 


Total auxiliary 
Services Cost $49,700 = $50,300, 450,900 $51,500 = $52,200 = 42,800 $53,500 $5,200 85,500 = $55,400 


DEH/ohh 
February 13, 1957 
(Revised February 28, 1957) 


LOCAL PROPERTY TAX CALCULATION 


Frenchtow Township Supervisor 
Yarnished Tax Rate. 


892.36 
1,290.38 
168,114.16 


272,631436 


519,260.26 
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(LETTERS OF PRDC MEMBERS WAIVING REGU- 
LATORY AGENCY APPROVALS AS CONDITION 
UPON CONTRIBUTION TO PRDC; ONLY ONE 
SAMPLE PRINTED.) 


ALABAMA POWER COMPANY 
Birmingham 2, Alabama 


Received 
December 27, 1956 Wea diners 


Power Reactor Development Company P. R. D.C. 
1911 First Street 

Detroit 26, Michigan 

Gentlemen: 

By letter dated October 23, Alabama Power Company 
agreed to contribute to Power Reactor Development Com- 
pany the sum of $160,000 per year for five years, commenc- 
ing with the year 1956, subject to call by Power Reactor De- 
velopment Company. This commitment was made subject 
to the obtaining by the Company of satisfactory approval 
and consent of any public regulatory agencies having juris- 
diction. We deem it unnecessary to obtain Commission 
approval and, therefore, waive the condition of our com- 
mitment letter providing for satisfactory approval and 
consent of regulatory agencies. 


Yours very truly, 
ALABAMA POWER COMPANY 


By Water Boviz 
Executive Vice President 
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Exhibit Acker 13 


(ORDERS OF REGULATORY COMMISSIONS WITH 
RESPECT TO GUARANTEE AGREEMENTS AND 
CONTRIBUTIONS; ONLY ONE SAMPLE 
PRINTED) 


ROCHESTER GAS AND ELECTRIC CORPORATION 
East Avenue, Rochester, N. Y. 


RGandE 
(Names Illegible) 
RWH Feb 26 1956 
Telephone 
LOcust 2-7000 


February 25, 1957 


Received 

Feb 29 1957 
P. B. D.C. 

Mr. Robert W. Hartwell, 

General Manager, 

Power Reactor Development Company, 

1911 First Street, 

Detroit, Michigan. 


Re: Bank Loan Guaranty. 


Dear Mr. Hartwell: 

I am pleased to send you herewith two copies of an 
Order issued by the New York State Public Service Com- 
mission on February 18, 1957 authorizing this Company 
to execute a Guaranty Agreement covering 1.80% of the 
principal amount ($15,000,000) of the loan negotiated with 
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the five New York banks by the Power Reactor Develop- 
ment Company. 


This will also confirm to you our waiver of the condi- 
tion with respect to regulatory agency’s approval set 
forth in our letters of February 1, 1957 and October 30, 
1957 in connection with our commitment to make con- 
tributions to the Power Reactor Development Company. 


Very truly yours, 


R. E. GINNA, 
REG :MP Rosert E. Girna, 
Enels. President. 


[4595] 
STATE OF NEW YORK 
PUBLIC SERVICE COMMISSION 


At a session of the Public Service 
Commission held in the City of 
New York on February 18, 1957. 


Received 2/22/57 
REG 
Commissioners Present 
Benjamin F. Feinberg, Chairman 
Spencer B. Eddy 
Glen R. Bedenkapp 
Francis T. Mylott 
Richard H. Balch 
Aaron L. Jacoby 


CASE 18122—Petition of Central Hudson Gas & Electric 
Corporation, Long Island Lighting Company, and Roch- 
ester Gas and Electric Corporation for authority to exe- 
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cute an agreement guaranteeing notes to be issued by 
Power Reactor Development Company. 


* * * * * 


A joint petition having been filed November 14, 1956, by 
Central Hudson Gas & Electric Corporation, Long Island 
Lighting Company and Rochester Gas and Electric Corpo- 
ration for authority to execute a guaranty agreement, 
substantially in the form of Annex C to Exhibit A at- 
tached to the petition, under which petitioners would sev- 
erally guarantee payment when due of a percentage, as 
provided in said agreement, of the principal of and in- 
terest on notes to be executed by Power Reactor Develop- 
ment Company, 2 nonprofit membership corporation or- 
ganized and existing under the laws of the state of 
Michigan, the proceeds from such notes to be used by 
Power Reactor Development Company, together with other 
funds, to design, construct and operate one or more ex- 
perimental nuclear power reactors, and public hearing 
after due notice having been held, and the Commission 
having determined that, subject to the conditions herein- 
after stated and not otherwise, participation by petitioners 
as proposed in such experimental project is in the public 
interest and that the execution by petitioners of said 
guaranty agreement is reasonably required for such pur- 
pose, and that any payments made by petitioners under 
or in pursuance of said agreement will be chargeable to 
operating expenses, it is 


[4596] 


ORDERED 
1. That Central Hudson Gas & Electric Corporation, 


Long Island Lighting Company, and Rochester Gas and 
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Electric Corporation be and they hereby are authorized 
to execute and issue, not later than April 1, 1957, a guar- 
anty agreement substantially in the form of, and in 
amounts of principal and interest not in excess of those 
specified in, Annex C to Exhibit A attached to the petition 
herein. 


2. That within ten days after execution and issuance 
of the guaranty agreement as herein authorized, each of 
the said petitioners shall file a verified report thereof in 
conformity with the Commission’s order in Case 6422. 


3. That within ten days after execution and issuance 
of the guaranty agreement as herein authorized, a cer- 
tified copy thereof in the form as executed shall be filed 
on behalf of petitioners. 


4. That any payments made by petitioners, or any 
of them, under or in pursuance of said agreement shall be 


charged to Account 801—Miscellaneous General Ex- 
penses, 


5. That this order shall be without force or effect 
until there has been filed with this Commission uncondi- 
tional acceptances by Central Hudson Gas & Electric 
Corporation, Long Island Lighting Company, and Roch- 
ester Gas and Electric Corporation agreeing to obey all 
of the terms, conditions and requirements of this order, 
and that if such acceptances are not filed within a period 
of twenty days from the date of service of this order, this 
order shall be null and void. 

By the Commission, 
[seat] _ [siGNep] ALTON G. MARSHALL, 
Secretary. 
HTO’B LM 
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[4597] 
STATE OF NEW YORK 
PUBLIC SERVICE COMMISSION 


CASE 18122—Petition of Central Hudson Gas & Electric 
Corporation, Long Island Lighting Company, and Roch- 
ester Gas and Electric Corporation for authority to exc- 
cute an agreement guaranteeing notes to be issued by 
Power Reactor Development Company. 


APPEARANCES : 

Kent H. Brown, Counsel (by Barbara M. Suchow and 
Morton L. Simons, Assistant Counsel), for the Public 
Service Commission. 

David K. Kadane, 250 Old Country Road, Mineola, N. 
Y., General Counsel, Long Island Lighting Company and 
other petitioners herein. 

Gould & Wilkie (by M. S. Lockhart of counsel), 1 Wall 
Street, New York City, attorneys for Central Hudson Gas 
& Electric Corporation. 

Robert E. Ginna, President, Rochester Gas and Electric 
Corporation, 89 East Avenue, Rochester, N. Y. 


T. J. BRADY, Examiner: 


This proceeding is upon a joint petition filed by Central 
Hudson Gas & Electric Corporation, Long Island Lighting 
Company and Rockester Gas and Electric Corporation for 
authority, pursuant to Section 69 of the Public Service 
Law, to execute an agreement whereby each of the peti- 
tioners would guarantee a certain percentage of notes 
aggregating $15,000,000, payable to a group of banks by 
Power Reactor Development Company (PRDC). 
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PRDC was organized in August, 1955 under the Mem- 
bership Corporation Law of the State of Michigan, as a 
non-profit corporation, having no shares of stock. The 
petitioners herein are and have been participating in the 
nuclear power project of PRDC, which was organized for 
the purpose of advancing the art and technology of the 
production of heat energy through the use of fissionable 
materials for the generation of electric power. This 
project was conceived in response to the provisions of the 
Atomic Energy Act of 1954, which encouraged civilian 
participation in the development of atomic energy for 
peacetime purposes. 


The Securities and Exchange Commission ruled, on 
January 18, 1957, that PRDC was not to be considered 
an electric utility company for the purposes of the Public 
Utility Holding Company Act of 1935. 


[4598] 


Associated with PRDC in this project is an organization 
known as Atomic Power Development Associates (APDA), 
@ non-profit company organized under the laws of New 
York State. Its principal purpose is to conduct studies 
and research as to economic methods of producing and 
utilizing nuclear materials and atomic energy, primarily 
for the generation of electric power, and also for such 
other industrial and commercial applications as appear to 
be of practical value. APDA designed the reactor which 
PRDC now proposes to construct and operate. 


Mr. Ernest R. Acker, who is president, general manager 
and a director of Central Hudson, testified in support of 


329 


4598 


the petition herein, and characterized APDA as “the 
research and design organization” and PRDC as ‘‘the 
constructing organization to go through with completion 
of the project’’. 


The three petitioners herein are members of APDA and 
PRDC. 


The membership of PRDC consists of 21 corporations, 
of which seven are industrial corporations, 13 are op- 
erating electric utility corporations, and one is a service 
corporation (Southern Services, Ine.), representing four 
operating electric corporations and their holding company 
(The Southern Company). There is no written instru- 
ment evidencing membership. None of the net earnings 
of PRDC may inure to the benefit of any member corpo- 
ration and, upon dissolution, any remaining assets must 
be contributed to a scientific or educational institution 


for the promotion of the same aims and purposes for 
which PRDC was formed. 


The plant which PRDC now has under construction is 
known as the Enrico Fermi Atomic Power Plant, located 
at Lagoona Beach, Michigan, on Lake Erie. It is describ- 
ed as a fast neutron breeder reactor. It will produce both 
steam and plutonium and, in the process, will actually 
produce more fissionable material than it consumes, ac- 
cording to Mr. Acker. The plant is designed to have a 
nominal steam capacity equivalent to 100,000 kw of elec- 
tricity, but it is expected that it will actually produce steam 
equivalent to 150,000 kw of electrical capacity, and the 
turbine generating plant to be built adjacent to the re- 
actor by Detroit Edison Company will have that rated 
capacity. Construction is expected to be 
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completed by December, 1959, after which there will be a 
year of testing followed by ten years of operation. 


All of the steam produced at the reactor will be pur- 
chased by Detroit Edison and all of the plutonium will be 
purchased by the United States Government at prices to 
be fixed by it. 


The total cost of construction of the project is estimated 
to be $43,216,000. This is to be financed by direct money 
contributions by the member corporations, aggregating 
$23,540,000, bank loans totaling $15,000,000, and contribu- 
tions of services by APDA valued at $7,000,000. Thus, 
the total financial resources to be made available to PRDC 
amount to $45,540,000. The excess over construction cost 
is to be used as working capital. 


The three petitioners herein have committed themselves 
to make direct contributions to PRDC in the following 
amounts: 


Central Hudson 

Rochester 

Long Island 
These contributions are payable over a five-year period 
and are not refundable. As of the date of the hearing in 
this matter, Central Hudson had already contributed 
$20,000, Long Island had contributed $62,000, and Roch- 
ester was expected to make its initial contribution of 10 
per cent of its commitment very shortly thereafter. The 
record indicates that in accounting for these expenditures 
the companies have charged them directly to Account 801 
—Miscellaneous General Expenses, an operating expense 
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account. This treatment is in accordance with the provi- 
sions of the Uniform System of Accounts. Since these 
amounts are not large in relation to the operations of the 
petitioners, it is expected that the contributions will be 
charged off in the year in which they are made, so that 
there will be no deferral in accounting therefor. 


According to Mr. Acker, arrangements have been con- 
cluded whereby PRDC is to borrow $15,000,000 from cer- 
tain banking institutions. Because PRDC is a new corpo- 
ration with no credit standing and because of the many 
uncertainties as to 


[4600] 


the future operation of this research and developmental 
project, it was necessary for certain member corporations 
of PRDC to agree to guarantee stated percentages of the 
loans. These guarantees cover both principal and interest. 
The member corporations andthe respective percentages 
of the loans to be guaranteed by them are as follows: 
Central Hudson Gas & Electric 
Corporation 80% 
The Cincinnati Gas & Electric 
Company 1.00 
Columbus and Southern Ohio 
Electric Company 1.00 
Consumers Power Company .- .10.00 
Delaware Power & Light Com- 
pany 1.20 
The Detroit Edison Company . 58.84 
Jowa-Illincis Gas and Electric 
Company 48 


Long Island Lighting Company 2.48 
Philadelphia [Electric Com- 


Rochester Gas and Electric 
Corporation 

The Southern Company 

Wisconsin Electric Power Com- 


The record indicates that, if and when the petitioners 
herein are required to make good on their guarantees 
(which eventuality is not anticipated), they will account 
for the expenditures in the same manner as they are now 
treating their contributions, that is, by charging such ex- 
penditures to operating expense Account 801. 


Of course, if the petition is granted, the petitioners would 
have to show on their balance sheets, by notation or other- 
wise, the contingent liability which would be created by 
their undertaking to guarantee a portion of the notes to 
be issued by PRDC. 


The record indicates that no attempt has been made to 
collect or segregate the costs representing the time and 
expenses of the officers and employees of the petitioners 
working on the PRDC project, attending meetings, ete. 
The amounts involved are probably not large but, as a 
matter of proper accounting, all expenditures incurred by 
the petitioners in connection with this project should be 
reported in a special sub-account of Account 801, and clear- 
ly set forth in their annual reports to this Commission. 
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[4601] 
Conclusions and Recommendation 


On the basis of the record in this proceeding, it is con- 
cluded that the execution of the guarantee agreement 
would constitute evidence of indebtedness within the mean- 
ing of Section 69 of the Public Service Law, and the peti- 
tioners properly brought this matter before the Commis- 
sion for its approval. 


These companies, and public utilities generally, have a 
responsibility to participate in research and developmental 
work aimed at the eventual commercial use of nuclear 
materials for the generation of electricity and the desire 
of the petitioners to take part in a program such as 
PRDC has undertaken is commendable and in the public 
interest. 


It is therefore recommended that the joint petition of 
Central Hudson Gas & Electric Corporation, Long Island 
Lighting Company, and Rochester Gas and Electric Corpo- 
ration for authority to execute a guarantee agreement in 
the form appended to the petition as Annex C thereto, be 
granted. 


February 6, 1957 
TJB:DH 


Approvep BY THE CoMMISSION Fes 18 1957 


[4731] 


Exhibit Acker 20 


SUMMARY OF MATERIAL ON ORDER 


Estimated Amount 
Without 
Proposal Contingencies Order 
From (Acker Exh. #7) Amount 


Containment Vessel Sage Benet & Iron Co. PRDC $555,700 $555,700 

Hold-down Plate and : 

Actuator General Electric Co, APDA 167,500 145,000 
Feb. 28, 1956 

Primary Shield Tank Chicago Bridge & Iron Co. APDA 106,000 106,350 

Reactor Vessel * Combustion inceri: . APDA 915,800 915,800 

Rotating Plug i ineeri . APDA 346,350 346,350 


Index System & Drives i APDA 60,000 60,000 


2 Control Rods i . APDA 34,608 35, 
2, 1955 sy 


2 Control Rod Actuators i . APDA $1,200 
Crane Whiting’ Corp. PRDC 
Overhead ting Corp. 193 
Dec. 19, 1956 a 


Offset Element Handl- 
ing Mechanism General Electric Co. APDA 190,500 
Aug. 25, 1955 
(Con’d.) 
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Exhibit Acker 26 


PLUTONIUM REVENUES BASED ON PLUTONIUM 
PRICE OF $12.00 PER GRAM AFTER JUNE 30, 1963 
ON UNESCALATED AND ESCALATED BASES. 


Plutonium Price after 
June 30,1963 $12.00 
per gram escalated at 
Plutonium Price 4.2% pursuant to basis set 
Year ended $12.00 per gram after forth in AEC Announce- 
August 31 June 30, 1963 ment dated May 31,1957 
$ 622,000 
1,200,000 
849,000 
1,057,000 
1,776,000 
1,468,000 
1,385,000 
1,477,000 
1,879,000 
2,426,000 


Total: $14,139,000 $22,422,000 


Total Plutonium Reve- 
nue Based $30 per 
gram Unescalated price 
after June 30, 1963 
(Exhibit XLIV) 32,750,000 32,750,000 


Difference: $18,611,000 $10,328,000 


[4752] 

Exhibit Acker 27 
REVISED ESTIMATE OF WASTE DISPOSAL 
EQUIPMENT. 
(Exhibit Acker +7, Item I-5). 
Item Estimate 
2 Hold-up basins (concentric construction) . 
6 one 


Waste Storage Building 

Sypron Tank 

Basin Liners (if required) 

Bailing Equipment 
Total: $170,500 
Contingency allowance 15%: ......--..-- 25,575 


Total including contingencies: ..........-- $196,075 


[4753] 
Exhibit Acker 28 


ACTUAL AND ANTICIPATED EXPENDITURES BY 
PRDC AND APDA COMBINED APPLICABLE TO 
PRDC REACTOR PROJECT. 


A. Estimated Plant Cost $31,675,000 


(Per CAY estimate, new 
schedule, Exh. XLI, ex- 
cluding allowance for work- 
ing capital) 

[Hestimnate old schedule, 
Exh. XXVIL, = $31,225,000] 
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B. Administrative and Overhead Expenses 
1. PRDC (Exh. XLIII, new 


old 
Exh. XXVII = $1,816,000] 
. APDA Actual Expenses 
1954-1956 (Exhibit Acker 
+4) $1,015,879 
. APDA Budgeted Expenses 
allocable to PRDC 
(66-2/3% of total budgeted 
expenses of $1,242,100, Exh. 
Acker #4) $ 828,067 $ 4,013,946 


C. Engineering and Design Ex- 
penses in Addition to Those 
Included in CAI Cost Esti- 
mate 


1. APDA actual expenses 
1954-1956 (18% of actual 
total ‘‘research and other 
test expenses’’ for 1954-56 
of $5,429,021, Exh. Acker 


#4) 
. APDA budgeted expenses, 
1957-59 (18% of 66-2/3% of 
$6,514,687 budgeted ‘‘re- 
search and other test ex- 
penses’’ for 1957-58", Exh. 
Acker +4) $ 781,762 $ 1,758,986 


* None of 1959 “Research and other test Expenses” (Exh. Acker #4) is = 
timated to be allocable to additional engineering and design expenses. 
least 6634% of the item referred to is estimated to be allocable to PRDC ae 
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D. Research and Development Ex- 
penses 


(Other than Engineering and 
Design) 


1. APDA predecessor com- 
panies, 1952-53 (Exh. Acker 
+4, ‘‘undistributed ex- 

enses’’) 

. APDA Actual Research Ex- 
penses, 1954-1956, of 
$5,429,021 (Exh. Acker #4, 
‘¢regearch and other test ex- 
penses’’), less $977,224 al- 
located to engineering and 
design expenses, item C. 1, 
above 

. APDA Budgeted Research 
Expenses 1957-59 allocable 
to PRDC (66-2/3% of total 
‘‘yegearch and other test ex- 
penses”? for 1957-59 of 
$8,939,327, less $781,762 al- 
located to engineering and 
design expenses, item C. 2 
above) 

4. PRDC Research 


Non-Nuclear Component Test 
Expenses 


1. APDA Budgeted Expenses 
for Major Components 
Test Operations 1958-59 
(Exh. Acker +4) 

. APDA Budgeted Expendi- 
tures on test equipment and 
devices over and above 
items included in plant cost 
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$ 619,932 


$4,451,797 


$5,177,790 
000,000 


$ 724,573 


$15,249,519 


estimates ($4,437,623 in 
Exh. Acker #4, less 
$4,131,700 in Exh. Acker 
6 


$ 305,923 $ 1,080,496 
$ 1,175,000 


$54,902,947 


[4755] 
Notes 


The figures included in the foregoing are taken from 
Application Exhibit XLII and Exhibit Acker 4. In order 
to be conservative the plant costs and PRDC administra- 
tion expenses have been based on the proposed new con- 
struction schedule. 


APDA actual and anticipated expenses set out in Ex- 
hibit Acker 4 have been allocated as follows: 


(1) All of the actual APDA expenditures through 
the end of 1956 are allocated to the PRDC project. 


(2) All of the major component test expenses, ac- 
tual and anticipated, and including both operations 
expenses and equipment and devices are allocated to 
the PRDC project. 


(3) Two-thirds (66-2/3%) of anticipated ‘‘re- 
search and other test expenses” and of anticipated 
“administrative expenses”? are allocated to the PRDO 
project, the other one-third being assumed to be for 
advanced planning and general research. This is be- 
lieved to be a conservatively low allocation. For con- 
venience, the 66-2/3% has been applied equally to 
all three years; as a practical matter, however, a high- 
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er percentage of APDA work will be devoted to the 
PRDC project in the earlier portion of this period, 
and a smaller percentage in the later portion. 


(4) Of the ‘‘research and other test expenses’’ set 
out in Exhibit Acker 4 and allocated to the PRDC 
project, 18% for the years 1954 through 1958 is esti- 
mated to be for engineering and design services by 
APDA. The remainder is estimated to be other re- 
search, development, and test expenses. Since most 
of the design work is expected to be completed before 
1959, none of the anticipated APDA expenditures for 
that year has been allocated to engineering and design 
costs. 


[4756] 


(5) On the foregoing basis, APDA’s budgeted ex- 
penditures for equipment and devices for the com- 
ponent test operation and for research, design and 
test work in 1957-1959 allocable to the PRDC reactor 
are in excess of $10,000,000. In its own cost projec- 
tions, however, PRDC has conservatively valued the 
equipment and services to be received from APDA in 
this period at $7,000,000, of which $3,000,000 has been 
allocated to equipment and devices incorporated in the 
reactor, and $4,000,000 to services, including design, 
test operations and research. This is, of course, in 
addition to the cost of APDA research and design work 
done in previous years, none of which has been incor- 
porated in the PRDC cash flow projections or cost esti- 
mates. 


[4757] 
Exhibit Acker 29 


*’PRDC COMMITMENTS AND EXPENDITURES ON RESEARCH 
. Axreapy Listen rv Exursrr Acker No. 11 


Amount 
Expended 
Commit- as of 
ment May 31,1957 
William McGuire and Gordon P. Fisher 
Containment studies. Commitment has been 
increased from $5,000 to $10,000. ............ $10,000 $ 6,239 


General Nuclear Engineering Corporation 
Cask car design. Commitment has been in- 
creased from $50,000 to $60,000. ............ $60,000 $23,026 


Nuclear Metals, Inc. 
Meltdown experiments $32,228 


The Regents of the University of Michigan 
Meteorological evaluation. Commitment has 
been increased from $27,000 to $45,000 and 
includes cost of tower and instrumentation. . .$45,000 $36,417 


ARRANGEMENTS Post-Datine Exursrr ACKER No. 11 


pont 

d 

Estimated = of " 
Cost May 31,1957 


1. Holley Carburetor Company 
Control system simulator study $135,125 


¢ 2. Armour Research Foundation 
Containment studies 
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Amount 
Extended 
Estimated _ as of 
. 7 5 Cost May 31,1957 
3. General Nuclear Engineering Corporation 
General consulting services 
(Dr. Walter H. Zinn) 


4. University of Michigan 
Site studies: meteorological diffusion 
(W. E. Hewson) ; off-site ground water 
(J. H. Zumberge) ; lake currents (J. 
Ayers). 


5. Consultants (physics and site) 
Totals: .....ecceeeecee reese $425,125 $97,910 


Note: Above list excludes APDA-PRDC contract which involves no { 
payments by PRDC to APDA. | 
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APDA COMMITMENTS AND EXPENDITURES 
(SINCE JANUARY 1, 1957) ON RESEARCH AND 
a TEST WORK RELATED TO PRDC PROJ- 


1. Expenditures 


Of APDA research expenditures in the 
total amount of $1,154,118 listed on 
Schedule C of Exhibit XXXVIII for the 
period January 1-June 30, 1957, there 
was related to the PRDC project approxi- 
mately ; $1,011,000 


2. Commitments 
As of June 30, 1957 APDA had formal or 
informal commitments for research and 
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development work of approximately 
$1,302,000, of which there is allocated to 
the PRDC project approximately 1,124,000 


Total APDA expenditures and Com- 

mitments for Research, Tests, etc., 
Related to PRDC project $2,135,000 
= ——== 
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Intervenors’ Exhibit 5 


UNITED STATES ATOMIC ENERGY COMMISSION 
PLUTONIUM GUARANTEED FAIR PRICES 


U. S. Fepera, Recisrer—June 6, 1957 
Volume 22 Page 3985 


1. The prices contained in this schedule are “‘ guaran- 
teed fair prices’? determined in accordance with the pro- 
visions of section 56 of the Atomic Energy Act of 1954 
for plutonium lawfully produced under license from the 
Atomic Energy Commission, and delivered to the Com- 
mission at the designated receiving point within the time 
specified below. 


2. Guaranteed fair prices previously established by 
the Commission for plutonium delivered to the Commission 
after January 31, 1957, are superseded by the prices es- 
tablished in this schedule. 


3. It is emphasized that, while the Commission intends 
to extend the guarantee period for plutonium prices each 
year for one additional year, the prices which will be es- 
tablished for subsequent years may be different from those 
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previously in effect. In particular, it is the expectation 
of the Commission that the prices for plutonium will be 
reduced, as dictated by consideration of the value of the 
material for its intended use by the United States and 
giving such weight to the actual cost of producing the ma- 
terial as the Commission finds to be equitable, to a level 
based upon the fuel value of plutonium in commercial 
power reactor facilities. . 


4. Chemical specification: Total plutonium content to 
be not less than 99.5% by weight. 


5. Physical specification: The content of beta and 
gamma emitting isotopes other than plutonium will be 
measured indirectly in terms of the radiation level. The 
average radiation level of a shipment of buttons shall not 
exceed 14 mr/hr/gram. The radiation level of any one 
button, enclosed within a plastic envelope shall not exceed 


Y% mr/hr/gram. These measurements are to be made with 
an air ionization type gamma survey meter with window 
closed, at a distance of two inches from the button ‘‘top.”’ 


6. Form: Solid metal buttons, free of slag, reductant, 
and mold fragments. Buttons to weigh not less than 200 
grams each nor more than 2,000 grams each. 


7. Packaging: The plutonium metal is to be packaged 
in suitable containers and shipped in accordance with 
Government regulations. 


AEC will either return reuseable containers to common 
carrier at the designated receiving point or will make 
proper adjustment for the value of the containers. 


8. Prices paid will be as follows: 
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(a) For plutonium delivered to U. 8. Atomic Energy 
Commission at designated receiving point during the 
period beginning February 1, 1957 and 


[4831] 
ending midnight June 30, 1962: 


Price $/gr 
%o Pu-240: of Plutonium 


(b) For plutonium delivered to U. S. Atomic Energy 
Commission, at the designated receiving point during the 
period beginning July 1, 1962 and ending midnight June 
30, 1963: $30 per gram of plutonium. 


9. The designated receiving point is U. S. Atomic En- 
ergy Commission, Rocky Flats Plant, Rocky Flats, Colo- 
rado (a suburb of Denver, Colorado). 


10. Fair prices paid by AEC for special nuclear ma- 
terials which meet the specifications set forth above and 
are delivered to designated receiving points prior to mid- 
night June 30, 1963, may not be reduced by the Commis- 
sion except as provided in this paragraph. The prices 
are, however, subject to upward or downward adjustment 
semiannually when substantial changes have occurred in 
the ‘‘Wholesale Price Index, excluding Farm Products 
and Processed Foods,’’ published by the Bureau of Labor 
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Statistics. The July 1955 index of 116.5 (1947-1949 = 
100) is used as the initial base. If the October index of 
any year is greater or less than the base index by five 
percent or more, the prices may be adjusted the following 
January 1. Similarly, if the April index of any year is 
greater or less than the base index by five percent or more, 
the prices may be adjusted the following July 1. Prices 
may be adjusted by the percentage change which has oc- 
curred in the index, the adjusted prices being computed 
to the nearest cent. Following such an adjustment, the 
index used in computing the adjustment will become the 
new base. 


11. Interested persons may contact: 
U.S. Atomic Energy Commission 
Division of Civilian Application 
1901 Constitution Avenue 


Washington 25, D. C. 
Dated at Washington D. C., this 31st day of May, 1957. 
FOR THE ATOMIC ENERGY COMMISSION 


R. W. Coox 
Deputy General Manager. 
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Commission Exhibit No. 3. 
UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington 25, D. C. 
United States 
Atomic Energy Commission 
THEORETICAL POSSIBILITIES AND CONSE- 


QUENCES OF MAJOR ACCIDENTS IN LARGE 
NUCLEAR POWER PLANTS, MARCH 1957 


[4853] 


UNITED STATES 
ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 


(Seal) 
March 22, 1957 


Dear Mr. Durham: 


There is transmitted herewith a report of a study of the 
possible consequences in terms of injury to persons and 
damage to property, if certain hypothetical major accidents 
should occur in a typical large nuclear power reactor. 


More than two score leading experts in the sciences and en- 
gineering specialties participated in this study. 


We are happy to report that the experts all agree that the 
chances that major accidents might oceur are exceedingly 
small. 


This study constitutes a part of the Commission’s continu- 
ing effort on a broad front to understand and resolve this 
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problem of possible reactor hazards so that we may proceed 
with an expanding atomic energy industry with full confi- 
dence that there will be few reactor accidents and that such 
as do occur will have only minor consequences. This effort 
and the work of translating the results into affirmative, con- 
erete safeguards for protection of the public will, of course, 
be continued and expanded. 


Since the beginning of the reactor program the experts and 
the Congress and the public and the Commission have all 
been concerned with the causes of and the possible magni- 
tude of damage from reactor accidents and with means 
of prevention. The subject was considered important 
enough to command four of the 60-odd sessions of the In- 
ternational Conference on the Peaceful Uses of Atomic 
Energy in Geneva eighteen months ago, which, as you will 
recall, we initiated. One conference paper in particular 
gave estimates of the theoretical magnitude of damage. In 
May of last year, Dr. Libby presented to your Committee 
some estimations of the possible extent of harm and damage 
should a major accident occur. 


This study has taken the form in which it is now presented 
to you as a means of responding to the Committee’s specific 
request of last July 6. To produce such a study, it was 
necessary to stretch possibility far out toward its extreme 
limits. Some of the worst possible combinations of cir- 
cumstances that might conceivably occur were included 
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in the hypotheses in order that we might assess their con- 
sequences. The study must be regarded only as a rough 
estimation of the consequences of unlikely though con- 
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ceivable combinations of failure and error and weather 
conditions; it is not in any sense a prediction of any future 
condition. 


This has been a difficult study to make. There has fortu- 
nately been little reactor accident experience upon which 
to base estimates. Nuclear reactors have been operated 
since December 2, 1942, with a safety record far better than 
that of even the safest industry. More than 100 reactor 
years of regular operating experience have been accumu- 
lated, including experience with reactors of high power 
and large inventories of fission products, without a single 
personal injury and no significant deposition of radioac- 
tivity outside of the plant area. There have been a few 
accidents with experimental reactor installations as con- 
trasted with the perfect record of safety of the regularly 
operating reactors. But even these accidents did not af- 
fect the public. 


This record which shows that safe operation can be achiev- 
ed is due to skillful design, careful construction, and com- 
petent operation. 


Looking to the future, the principle on which we have based 
our criteria for licensing nuclear power reactors is that we 
will require multiple lines of defense against accidents 
which might release fission products from the facility. On- 
ly by means of highly unlikely combinations of mechanical 
and human failures could such releases occur. Further- 
more, the Government and industry are investing heavily 
in studies to learn more about the principles of safe re- 
actor design and operation. 


Framing even hypothetical circumstances under which 
harm and damage could occur and arriving at estimations 
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of the theoretical extent of the consequences proved a com- 
plex task. 


To make the study we enlisted the services of a group of 
scientists and engineers of the Brookhaven National La- 
boratory and of another group of experts to serve as & 
steering committee. Through recent months these men 
have met with many additional expert advisors to test out 
judgments on the estimates arrived at. 


We are not aware of such a study having been undertaken 
for any other industry. We venture to say that if a simi- 
lar study were to be made for certain other industries, 
with the same free rein to the imagination, 


[4855] 


we might be startled to learn what the consequences of 
conceivable major catastrophic accidents in those other in- 
dustries could be in contrast with the actual experience in 
those industries. 


Remembering that this study analyses theoretical possi- 
bilities and consequences of reactor accidents, we might 
note here the judgments presented on (1) possible conse- 
quences of major accidents and (2) the likelihood of oc- 
currence of such major reactor accidents. 


The portion of the study dealing with consequences of theo- 
retical accidents started with the assumption of a typical 
power reactor, of 500,000 kilowatts thermal power, in a 
characteristic power reactor location. Accidents were pos- 
tulated to occur after 180 days of operation, when essen- 
tially full fission product inventories had been built up. 
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Three types of accidents which could cause serious public 
damages were assumed. Pessimistic (higher hazard) 
values were chosen for numerical estimates of many of the 
uncertain factors influencing the final magnitude of the esti- 
mated damages. It is believed that these theoretical esti- 
mates are greater than the damage which would actually 
occur even in the unlikely event of such accidents. 


For the three types of assumed accidents, the theoretical 
estimates indicated that personal damage might range 
from a lower limit of none injured or killed to an upper 
limit, in the worst case, of about 3400 killed and about 
43,000 injured. 


Theoretical property damages ranged from a lower limit 
of about one half million dollars to an upper limit in the 
worst case of about seven billion dollars. This latter figure 
is largely due to assumed contamination of land with fis- 
sion products. 


Under adverse combinations of the conditions considered, 
it was estimated that people could be killed at distances up 
to fifteen miles, and injured at distances of about forty- 
five miles. Land contamination could extend for greater 
distances. 


In the large majority of theoretical reactor accidents con- 
sidered, the total assumed losses would not exceed a few 
hundred million dollars, 


[4856] 


As to the probabilities of major reactor accidents, some ex- 
perts held that numerical estimates of a quantity so vague 
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and uncertain as the likelihood of occurrence of major re- 
actor accidents have no meaning. They declined to ex- 
press their feeling about this probability in numbers. 
Others, though admitting similar uncertainty, nevertheless 
ventured to express their opinions in numerical terms. Hs- 
timations so expressed of the probability of reactor acci- 
dents having major effects on the public ranged from a 
chance of one in 100,000 to one in a billion per year for each 
large reactor. However, whether numerically expressed or 
not, there was no disagreement in the opinion that the 
probability of major reactor accidents is exceedingly low. 


Some of the reasons for this belief follow: 


First, industry and government are determined to maintain 
safety and protect the health and property of the public 
from nuclear hazards. The Congress has authorized and 
we in the Commission are carrying out a program of close 


and careful regulation and inspection. Thus the potential 
hazard of this new industry has been recognized in advance 
of its development and brought under a strict system of 
safety control before the occurrence of the incidents which 
in other fields have marked the birth of new industry and 
have subsequently led to control. 


Secondly, the challenge of this new and important venture 
in man’s application of the forces of nature has attracted 
able and energetic men into the work of assuring safe 
design and operation. 


In the third place, multimillion dollar efforts in research 
and development, both public and private, are directed 
toward identifying and solving safety problems. We know 
of no other industry where so much effort has been and is 
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being spent on the definition and solution of safety prob- 
lems. ; 


Fourthly, the cost to the industry and government of re- 
actor accidents, even of a minor nature, would be very 
high—much higher than for accidents in other industry. 
Self-interest, therefore, as well as public interest dictates 
avoidance of accidents. 


To sum up, the report affirms that a major reactor accident 
is extremely unlikely. To reduce the matter of assumed 
hazards to comparative numbers, let us take the most pes- 
simistic assumptions used and apply them to a case of 100 
power reactors in operation in the United States. 


[4857] 
Under these assumptions, the chances of a person being 
killed in any year by a reactor accident would be less than 
one in 50 million. By contrast the present odds of being 
killed in any year by an automobile accident in the United 
States stand at about one in 5,000. 


We are not surprised by the contents of the report, nor 
are we made complacent. The report serves to identify 
areas where continued research and development are 
needed, and areas where emphasis is needed in the further 
development of our regulatory program. It gives renewed 
emphasis to our belief that our research and development 
program and our regulatory program in the nuclear power 
field must continue with vigor to the end that the ‘‘con- 
ceivable’’ catastrophe shall never happen. 


We would appreciate your regarding the attachment as 
an ‘‘advance’’ report. It is being reviewed for editorial 
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and mechanical errors and omissions. Copies of the report 
as corrected will be furnished to you at an early date. 


Sincerely yours, 


/S HAROLD S. VANCE 
Acting Chairman 


Enclosure: 

“Theoretical Possibilities 

and Consequences of Major Accidents 
in Large Nuclear Power Plants”’ 


Honorable Carl T. Durham 

Chairman, Joint Committee on 
Atomic Energy 

Congress of the United States 
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Degrees of Land Contamination 


By far the largest dollar cost to the public of a major 
reactor accident would result from contamination of land 
areas by deposited fission products. Inhabitants of por- 
tions of the areas affected would have to be evacuated 
to avoid serious exposure. Access to various areas might 
be denied for different lengths of time, and the subsequent 
use of land for agricultural purposes might be curtailed, 
with possible loss of standing crops. The same basic 
exposure-injury criteria listed above (column 1) were 


used also for determining the consequences of land con-»:=-. 


tamination. Details of calculations are shown in Appendix 
D. Im the case of land contamination, the existence of 
specific isotopes especially strontium™, must be considered 
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very carefully. The severe restrictions that might be im- 
posed on farming arise almost entirely from the existence 
of this particular isotope. 


To estimate the potential loss arising from problems 
of land contamination both the number of persons and the 
area affected were calculated. In some instances the 
costs were evaluated by associating them with an average 
cost per person. In the particular cases associated with 
farm restriction an average cost per square mile was used. 


[4886] 
The categories chosen, and costs assumed for each are: 


Range I. Evacuation of personnel— 
immediate $5000/person 
Range II. Evacuation of personnel— 


orderly and in a reasonable 

time 
Range III. Restrictions on land and out- 

door activity $ 750/person 
Range IV. Crop and farm restriction ..$25,000/sq. mile 


The criteria used in establishing these ranges are des- 
cribed in Appendix D. It should again be emphasized 
that they are based on meager data. 


Reactor Accents AssUMED 


Three types of reactor accidents were considered neces- 
sary for this study in order to indicate the range of public 
hazard which could result and to delineate the influence 
of the important variables as described above on the mag- 
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nitude of these hazards. The three ‘‘typical’’ cases 
selected are: 


A. The Contained Case 


In this accident, it is assumed that all of the fission 
products from the 500,000 Kw (thermal) reactor, after 
180 days of operation, are released from the core and 
distributed uniformly throughout the interior of the 
containment building. None is assumed to escape. 
The fission products are assumed to decay at their 
natural rate, with no attempt at decontamination, etc., 
after the accident. Hazard to the public 
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would arise from the direct gamma radiation from the 


fission products dispersed inside the containment build- 
ing. One inch of steel shielding by the walls of the 
building is assumed. The site boundaries are 2000 
feet from the reactor. 


B. The Volatile Release Case 


In this case it is assumed that all of the volatile 
fission products in the reactor (500,000 Kw (thermal) 
after 180 days), %.¢., xenon, krypton, iodine, bromine 
and 1% of the strontium are released from the con- 
tainment building and are subsequently dispersed, 
with characteristics and meteorological conditions as 
described and specified above. See Appendix A. 


C. The 50% Release Case 


In this case, it is assumed that 50% of all fission 
products in the reactor (500,000Kw (thermal) after 180 
days) are released from the containment building and 
are subsequently dispersed, with characteristics and 
meteorological conditions as described and specified 
above. See Appendix A. 


Each of these arbitrary cases represents a highly pessi- 
mistic assumption. Certainly more catastrophic releases 
of the Contained and the Volative types are not possible. 
In the third type, it is conceivable that more than 50% 
of all fission products could be released, but this is con- 
sidered to be so far in the realm of incredibility as not to 
merit consideration. 
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ESTIMATED CONSEQUENCES OF THE ASSUMED 
REACTOR ACCIDENTS 


In this part of the report, there is presented a brief 
summary of the calculated damages obtained from each 
of the assumed accidents, together with brief observations 
and pertinent comments on the results obtained in the re- 
spective cases. Reference is made to Appendices H and I, 
of Part IV, for more complete tabulation of results. 


Case I—T xe Conrarnep Case 


The assumption is made at all of the fission products 
are vaporized and dispersed within the contain- 
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ment shell. There is no release to the atmosphere. 
Damage to the public would then result from direct ex- 
posure to gamma radiation. The following tabular sum- 
mary shows personal injuries and evacuation costs beyond 
the 2000 feet boundary of the reactor site. 


Lethal exposure 
Injury likely 
Injury unlikely, but expense 


Evacuation Costs 


Area Cost 
18 sq.mi. $335,000 


Observations and Remarks 


1. The above results would be the maximum possible for 
this type of accident in that all fission products would be 
involved and no shielding except the container is assumed. 


2. Under the best conditions, namely, prompt evacuation 
of nearby personnel, no personal injury would be likely. 
The public loss would be due entirely to evacuation costs 
and payments for denial of use of land. This can be meas- 
ured in the hundreds of thousands of dollars. 


3. Under less favorable conditions, namely, slower evacu- 
ation, a small number of personal injuries might be ex- 
pected. 
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4. Use of the typical site and population distribution is 
less satisfactory for this case since nearby population vari- 
ations from site to site are larger than the numbers of 
people affected. The method does, however, give an order- 
of-magnitude. 


5. For smaller site boundaries, larger numbers of people 
would be affected, especially in the injury category. How- 
ever, with proper combinations of distance and shielding 
no loss to the public would be involved. 


Case II—Txue Votatie RELEASE 


Here it was assumed that, because of a breach in the 
container or failure to close all openings, all volatile fission 
products would be discharged to the atmosphere at the 
time of the accident. Four different situations of meteoro- 
logical conditions and two particle size distributions were 
considered. Furthermore, separate indication is given for 


releases which include 1 percent of the strontium inventory 
and for those which do not. 


A full summary of the calculated damages is contained 
in Appendix I. The following table contains a brief sum- 
mary to indicate the magnitude and range of. the conse- 
quences. 


[4891] 
The Volatile Release Case 
Personal Injury 


A. Lethal exposure Persons Conditions at Release 
Minimum 2 Tempertaure lapse 
Maximum 900 Temperature inversion, 

1p particles 


4891 


Assuming that (1) the particle size distributions are 
equally probable, and (2) the distribution of weather con- 
ditions is as stated in Appendix I, then lethal exposures 
would be less than five people for those accidents which 
might occur during about one-half of the time or less than 
300 people for those accidents which might occur during 
about three-fourths of the time. 

B. Injury Likely Persons Conditions at Release 

Minimum 10 Temperature apse 
7p particles 
Maximum 13,000 Temperature inversion, 
lp particles 

Using the same assumptions as under A, the number of 
persons injured would be less than 20 people for those 
accidents which might occur during about one-half of the 
time or 2000 people for those accidents which might occur 
during about three-fourths of the time. 


Property Damage 


A 
Il. Evacuation Persons cad) $ Millions Conditions 
Minimum oOo — — Temperature lapse, 
dry 
Maximum 41,000 28 205 Temperature inver- 
sion, rain 
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Under the same assumptions as under A, the number of 
persons requiring evacuation would be less than 1000 
people for accidents which might occur during about two- 
thirds of the time or 6000 people for those accidents which 
might occur during about nine-tenths of the time. 


General Area 
III. Restrictions Persons (sq.mi.) $ Millions Conditions 
(due to Sr) 
inimum 20 1 01 Temperature lapse, 


dry, 1p 
Maximum 235,000 350 177 Temperature lapse, 


rain, lp 


Under the same assumptions as under A, the area placed 
under general restrictions would be less than 50 sq. mi. for 
those accidents which might occur during about three- 
fourths of the time. 


Agricultural 
IV. Restrictions — Arca (sq. mi.) $ Millions Conditions 
(due to Sr) 


Minimum 3 1 Temperature lapse, 


‘ dry, 1p 
Maximum 3,500 90. Temperature lapse, 


rain, 1p 


Under the same assumptions as under A, the area placed 
under agricultural restrictions would be less than 500 sq. 
mi. for those accidents which might oceur during about 
nine-tenths of the time. 


Observations and Remarks 


1. The number of personal injuries is highly dependent 
upon existing weather conditions at the time of the acci- 
dent. Few lethal exposures would occur during daytime 
conditions. Exposures of large numbers of persons would 
oceur during temperature inversions, typical of night- 
time conditions. 
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Original Application for License by PRDC 
POWER REACTOR DEVELOPMENT COMPANY 


A NON-PROFIT CORPORATION 
1100 Dire Bumprxe 
Derrorr 26, MicuicaN 


January 6, 1956 
United States Atomic Energy Commission 
Division of Licensing 
Washington 25, D. C. 
Attention: Harold Price, Director 
Gentlemen: 


We are submitting herewith our application for a class 
104 license to build, own, and operate a developmental fast 
neutron breeder reactor which will produce the heat energy 
required to generate 100,000 kw electric power. 


The construction of this reactor was proposed on behalf 
of a group of companies interested in reactor development 
as a part of the Commission’s Power Demonstration 
Reactor Program in a letter dated March 30, 1955 and 
signed by myself as President of The Detroit Edison 
Company. It was stated in the proposal that in the event 
of the Commission’s acceptance, a new company would 
be organized to carry out the project. 


Since August 8, 1955 when the Commission approved 
the proposal as a basis for further negotiations, our 
Company has been incorporated under the laws of Michi- 
gan and steps are rapidly being taken to put it on an 
operating basis. 
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This application is being submitted now so that we may 
undertake the detailed design of the reactor and begin 
field construction within the next few months. Early 
construction is necessary if we are to meet the proposed 
schedule. We would appreciate, therefore, the issuance 
of a construction permit at the earliest possible date. 


We will, of course, be pleased to meet with you at any 
time to discuss any matters concerning this project, and 
to supply and additional information you may need for 
consideration of this application. 


Yours very truly, 


WALKER L. CISLER 
Waxes L. Cister 
President 
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Power Reactor DEVELOPMENT CoMPANY January 6, 1956 


APPLICATION FOR LICENSE 
UNDER 
ATOMIC ENERGY ACT OF 1954 


Submitted by 
Power Reactor DEvELOPMENT CoMPANY 
1100 Dime Building 
Detroit 26, Michigan 


This application for the necessary license to design, con- 
struct, and operate a developmental fast neutron breeder 
reactor, to be located in Frenchtown Township, Monroe 
County, Michigan about 40 miles southwest of Detroit is 
submitted by Power Reactor Development Company (here- 
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inafter referred to as Applicant) pursuant to the Atomic 
Energy Act of 1954 and regulations thereunder. 


The proposed reactor, to have an initial capacity of pro- 
ducing 100,000 kw electricity is to be built as a part of the 
Commission’s ‘‘Power Demonstration Reactor Program’’ 
in accordance with the proposal submitted March 30, 1955 
in a letter signed by Walker L. Cisler, President of The 
Detroit Edison Company (see Exhibit I). 


The proposal was approved by the Commission as 4 
basis of further negotiation on August 8, 1955 (see Exhibit 
TI). 


It is important to note that the atomic power plant 
with which this application is concerned will be built as two 
separate parts, (1) the breeder reactor and related facili- 
ties, including the fuel handling system, coolant systems, 


and steam generators (boilers) which will be designed, 
built, owned and operated by the applicant and (2) the con- 
ventional steam turbine generator and related facilities, 
including the transmission line which will be designed, built, 
owned and operated by The Detroit Edison Company (here- 
inafter referred to as Edison). Applicant will enter into a 
contract with Edison providing for the sale of steam pro- 
duced by the reactor to Edison. Edison will utilize the 
steam so purchased in its turbine generator and will utilize 
the electric power produced in its own power system. 


This application therefore relates only to the breeder re- 
actor part of the plant but certain information concerning 
the facilities to be owned by Edison are included to show 
the completeness of the planning. 
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Applicant 


Power Reactor Development Company 
1100 Dime Building 
Detroit 26, Michigan 


Applicant is a non-profit membership corporation organ- 
ized in Michigan on August 30, 1955 (see Exhibit III for 
Articles of Incorporation, Exhibit IV for By-Laws). 


The principal officers are: 
Walker L. Cisler, President 
The Detroit Edison Company 
2000 Second Avenue 

Detroit 26, Michigan 

R. George Rincliffe, 

Executive Vice President 
Philadelphia Electric Company 
1000 Chestnut Street 
Philadelphia 7, Pennsylvania 
Dan E. Karn, Vice President 
Consumers Power Company 
212 W. Michigan Avenue 
Jackson, Michigan 
Herbert S. Scholz, Vice President 
Southern Services, Inc. 

600 N. 18th Street 

Birmingham 2, Alabama 

Errol W. Doebler, Vice President 
Long Island Lighting Company 
250 Old Country Road 

Mineola, Long Island, New York 
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John A. Lagrou, Treasurer 
17387 Monica Avenue 
Detroit 21, Michigan 


Leo I. Franklin, Secretary 
1100 Dime Building 
Detroit 26, Michigan 


All of the above officers are United States citizens. 


See Exhibit V for Board of Trustees. See Exhibit VI 
for Members of Power Reactor Development Company. 


No alien, foreign corporation or foreign government has 
any control whatsoever over the applicant. 
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License 


Applicant requests a Class 104 license for a period of 
25 years. 


Technical Qualifications 


Most of the member companies of Power Reactor De- 
velopment Company have been engaged in atomic studies 
and development work from 2 to 10 or more years and 
qualified personnel from those companies will be available 
to assist in the management of the applicant’s activities. 
In addition applicant will engage qualified organizations 
such as Atomic Power Development Associates, Inc. (here- 
inafter referred to APDA), Nuclear Development Corpora- 
tion of America and others to assist in the development, 
design, construction and operation of the proposed facility. 
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Purpose of the Facility 


This developmental breeder reactor which will have the 
capacity to produce the heat required to generate 100,000 
kw of electricity is to be constructed as a part of the Com- 
mission’s ‘‘Power Demonstration Reactor Program’’ to 
obtain technical and economic information with respect to 
large power breeder reactors, and to gain experience and 
knowledge in the design, construction and operation of 
such reactors. 


The reactor will be located on a site leased from The 
Detroit Edison Company, the term of the lease to be 25 
years, concurrent with the term of the requested license. 
The facilities to be owned by Edison will be adjacent to the 
breeder reactor. 


Financial Qualifications 


Present estimates fix the cost of the proposed breeder 
reactor and related facilities to be owned by applicant as 
$40,511,000. This includes liberal allowances for all con- 
struction costs, for preoperation testing, and working 
capital to permit the applicant to engage in the business 
activities incident to the operation of the reactor. 


This estimate does not include: 


1. Research and development work completed by APDA 
which has cost nearly $10,000,000 prior to January 1, 1956. 


2. Certain additional research and development work 
to be done by APDA which is included in the APDA budget 
for 1956 and 1957. 
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3. The cost of certain research and development work 


and other assistance to be provided by the Commission un- 
der terms of the Power Demonstration Reactor Program. 


4. The value of the inventory of special nuclear mate- 
rials required for the operation of the reactor (see Exhibit 
VII for statement of materials required). 


The reactor will be financed as follows: 


Payments by member companies $25,511,000 
Loans from banks—guaranteed by member 
companies 


The proposed member companies have informally agreed 
to make payments to applicant in excess of the above men- 
tioned $25,511,000. Steps are now being taken to formalize 
these agreements. 


Banks have informally agreed to loan the applicant 
$15,000,000 for a period of 10 years, subject to guarantees 
by the member companies. The bank loan agreement is now 
being negotiated. 


Tt should be noted that the 26 companies that propose to 
become members of applicant are all substantial business 
organizations with large resources. It can be assumed 
that they easily have the capacity to see that a project 
of the importance of this one is carried out. 


Completion Date 


Zero and low power reactor operation is now scheduled 
to start during the summer of 1959. Full power operation 
is planned approximately one year later. 
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Since these dates depend upon much research and de- 
velopment work, it is possible that the above dates may be 
delayed up to one year. 


Jurisdiction of Public Service Regulatory Agencies 


Applicant will not be engaged in the generation of elec- 
tric power, and will not sell energy to the public. It is an- 
ticipated therefore that applicant will not be subject to the 
jurisdiction of any public service regulatory agency. 


[5121] 
Contract between Commission and Applicant 


Negotiation of a contract between the Commission and 
applicant which will define the services to be provided by 
the Commission under the Power Demonstration Reactor 
Program are in progress; John J. Flaherty, Manager of 
the Chicago Operations office acting for the Commission. 
The most recent draft of the proposed contract and its 
Appendix A is included with this application as Exhibit 
Vil. 


TECHNICAL INFORMATION 


The conceptual design and development of this proposed 
reactor is the work of APDA. This design is described in 
considerable detail in APDA Report No. 108, ‘‘Description 
of Developmental Fast Breeder Power Reactor Plant”’, 
which is incuded with this application as Exhibit X. 


Nuclear Process to be performed 


The fast breeder reactor depends upon a self-propagating 
chain reaction of nuclear fissions caused by neutrons re- 
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leased during the fission process. In this type reactor, the 
fission process is maintained by high energy (fast) neu- 
trons, and more nuclear fuel is produced than is consumed. 
The neutrons remain at high energy, as there is no modera- 
tor. Essentially, the reactor is composed of fuel and cool- 
ant. 


Liquid sodium is to be used as the primary coolant and 
consequently an inert gas seal system and an impurity cold 
trap arrangement will be provided. <A description of the 
inert gas system and the venting system is given in the 
Liquid Metal and Steam Section of APDA-108 (pages 68- 
87). 


This reactor is designed to operate on uranium-235 fuel 
and will produce about 300,000 kilowatts of heat with a 
corresponding gross electrical output of 100,000 kilowatts. 
Approximately 450 kilograms of uranium-235 are required 


for the core. The uranium-235 consumption per year is 
91.7 kilograms and with a 1.2 breeding ratio, 109 kilograms 
plutonium will be produced per year. According to present 
plans reprocessing of the irradiated fuel subassemblies and 
the blanket subassemblies will be done by the Commission 
off the site, and consequently the waste disposal considera- 
tions involved in such an operation are not pertinent to this 
application. 


Description of Facility 

As detailed description of the fast breeder power plant 
is given in APDA-108 (see Exhibit X). Specific character- 
istics essential to the safe operation of the facility in- 
clude: 
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1. A reactor designed to be stable and safe under all 
conceivable operating conditions. 


2. An airtight, steel, cylindrical reactor building which 
encloses the reactor, the fuel handling mechanisms, and the 
primary coolant system. This building is designed to con- 
tain the products of any conceivable reactor incident that 
results in relase of fission products and radioactive sodium. 


3. An intermediate or secondary non-radioactive coolant 
system which transfers heat from the primary coolant sys- 
tem to the water and steam system. This intermediate sys- 
tem is provided to avoid the release of radioactivity in the 
event of a NaK-water reaction. 


4, An integral low-pressure primary liquid metal cool- 
ant system with equipment arranged in sumps so that re- 


moval may be accomplished without draining the system. 


Safety 


It has been apparent to the reactor designers since the 
beginning that the safety of the reactor is of paramount 
importance and that when there is a choice of several de- 
sign alternatives, that alternative which provides the great- 
est inherent safety must always be accepted. 


There are three general requirements of reactor safety. 
The first and most important is that the public be protected 
from any release of radioactive material which would have 
any adverse effects. The second is that the operators must 
be protected from all harmful conditions. The third is 
that the investment in the reactor power plant must be pro- 
tected against loss due to irreparable damage to the reactor. 
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The design of the reactor and its auxiliary equipment has 
been directed so that the possibility of the reactor becoming 
prompt critical due to operating error is prevented. In 
addition, all design features have been examined carefully 
in order to detect any autocatylitic effects which could cause 
damage to the reactor. It is believed that there are no 
features in the present design which represent inherently 
dangerous mechanisms. 


Adequate neutron and gamma ray shielding is provided 
around the reactor and primary coolant system so that 
radiation levels are well below tolerance to personnel. 
Equipment is placed in shielded compartments where this 
requirement is necessary. 


[5123] 
Although it is felt that careful design of the reactor and 


its equipment have made the possibility of accident extreme- 
ly unlikely, it has been deemed prudent to incorporate two 
protective barriers between the reactor and the public. 
The first barrier will be a gas-tight steel building which 
would contain the radioactive materials released in the 
improbable event of a more serious accident to the reactor 
than any now foreseeable. The second barrier is the exclu- 
sion area afforded by the site. 


During 1955, the APDA representatives met twice with 
a subcommitteee of the Advisory Committee on Reactor 
Safeguards and made one informal presentation to the en- 
tire committee. The APDA Report 108 (see Exhibit X), 
was prepared for the information of this committee. Sug- 
gestions and comments gathered at these conferences have 
been evaluated and, in many cases, worked into the design. 
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It is the policy and intent of the applicant to design, build, 
and operate the reactor power plant in a manner consistent 
with the financial and moral obligations incumbent upon 
the builders and operators of a facility of this nature. 


Site 


The reactor and associated electric generating plant will 
be built on approximately 900 acres of land owned by Edi- 
son, and located about 30 miles southwest of the City of 
Detroit. This site is on the western shore of Lake Erie 
at Lagoona Beach, Frenchtown Township, Monroe County, 
Michigan. The property is generally low and marshy and 
lies in a farming territory about 714 miles north of the City 
of Monroe, whose population is approximately 20,000. 
There are about 32,000 inhabitants within a 10 mile radius 
of the reactor, but less than 2,000 year-round inhabitants 
within a 5 mile radius. Four summer-resort communities 
lie within this 5 mile zone and an increase in population is 
experienced during the summer months. At present no 
industrial plants are located within this 5 mile zone. 


The general location of the property with respect to the 
Edison service area, and an outline of the property showing 
the proposed location of the plant is shown by Figure 1 on 
the following page. Figure 2 shows a layout of the facili- 
ties on the site. 


The area owned by Edison as shown by Figure 1 provides 
a minimum exclusion radius of 2,900 feet and there are no 
residences or inhabitants within 3,500 feet of the reactor 
site. 
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Power Reactor DeveLopmMent Company -10- January 6, 1956 
The following maps provide additional detail on the site: 


Exhibit 1X A—Map of the area showing the location of 
the property with respect to towns and cities in lower 
Michigan. 

Exhibit 7X B—Aerial view of the site showing the popu- 
lated areas to the south, including Monroe. 

Exhibit 7X C—A topographical map of the site showing 
the populated areas to the south. 

The site described in APDA-108 (pages 92 and 93) is 
the Lagoona Beach site. Preliminary data on air pollu- 
tion, climatology, geology and physiography, and sesimology 
for this area are present in APDA-108 (pages 92-104). 


Information to be submitted Later 


Some of the information requested in sections 50.34 (da), 
(e), (£), and (g) of 10 C.F-R. 50, is included in APDA-108 
(see Exhibit X). Additional time is required before com- 
plete technical information can be supplied. 


The information for (f) should be available within a 
year. The remaining information must await completion 
of the detailed design. 


Summary of Applicants Requests 


The applicant respectfully requests the following: 


1. That the Commission grant applicant a single Class 
104 license for a period of 25 years authorizing the follow- 
ing activities: 
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(a) The design, construction, ownership and opera- 
tion of the reactor heretofore described, as both 
a production and utilization facility; and 


(b) The possession and use of special nuclear ma- 
terial in the amounts required to construct and 
operate the proposed reactor. 


2. That the Commission issue to applicant a construc- 
tion permit for the reactor heretofore described. 


3. That the Commission agree to make available to 
applicant special nuclear material in the amounts required 
to operate the reactor for the period of the license, as set 
forth in Exhibit VII. 
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Power Reactor DevELOPMENT COMPANY -11- January 6, 1956 


4, That the Commission agree for the period of the 
license to furnish the transportation (1) for the special 
nuclear material to the location where such material will 
be fabricated for use in the reactor and (2) for the irradi- 
ated fuel and blanket elements from the reactor site to the 
Commission facilities for recovery and decontamination of 
the special nuclear material contained in such elements. 


IN WITNESS WHEREOF, POWER REACTOR DE- 
VELOPMENT COMPANY has caused its name to be here- 
unto signed by Walker L. Cisler, its President, and its cor- 
porate seal to be hereto affixed by Leo I. Franklin, its Sec- 
retary, thereunto duly authorized, this 6th day of January 
1956. 


POWER REACTOR DEVELOPMENT 
COMPANY 
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By Waxxee L. Crstzr 
President 
Attest: 
Leo J. Franxu 
Secretary. 


[5129] 
Exhibit I 


THE DETROIT EDISON COMPANY 
2000 Seconp AVENUE 
Detroit 26, Michigan 


March 30, 1955 


Waker L. Crster 
President 


United States Atomic Energy Commission 
1901 Constitution Avenue 
Washington 25, D. C. 


Gentlemen: 


In furtherance of our letter of July 12, 1954, this pro- 
posal to design, construct, own and operate a fast neutron 
breeder reactor is submitted for your consideration in re- 
sponse to your January 10, 1955 announcement of a ‘‘Pow- 
er Demonstration Reactor Program.’’ It is submitted on 
behalf of the Central Hudson Gas and Electric Corporation, 
The Cincinnati Gas & Electric Company, Consumers Pow- 
er Company, Delaware Power & Light Company, The De- 
troit Edison Company, Long Island Lighting Company, 
Philadelphia Electric Company, Rochester Gas and Electric 
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Corporation, The Toledo Edison Company, and others who 
have or may hereafter signify their intention to join this 
project. All but one of those named have been engaged in 
an intense effort to develop a breeder reactor that can be 
capable of producing steam for generation of electric en- 
ergy on a commercially competitive basis. 


The proposed reactor is described in some detail in the 
classified (Confidential) document entitled ‘‘Description of 
Proposed Developmental Fast Neutron Breeder Reactor,” 
dated March 25, 1955, which is submitted as an appendix 
hereto. A photograph of a model of the reactor-electric 
plant is attached to this letter. The design adopted is 
chiefly the result of the work of engineers and scientists 
assembled for the Atomic Power Development Associates 
study and research project. They reviewed information 
available from various sources, including your Commis- 
sion Laboratories and personnel, and especially Argonne 
National Laboratory. They also sought out new informa- 
tion, and developed many new ideas which have been in- 
corporated in the design. The results also reflect the views 
of private contractors and investigators, consultants, and 
others engaged in engineering and scientific activities. 


The reactor will be liquid sodium cooled, will utilize 
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enriched uranium as fuel, and will be designed to produce 
heat sufficient for the generation of 100,000 kilowatts of 
electric power. Fuel elements will be made up of assemblies 
of clad uranium alloy pins. Blanket elements will be as- 
semblies of depleted uranium rods. 
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We are prepared to meet with you at such time as you 
may wish, looking toward reaching a mutually agreeable 
understanding with respect to the following: 

(a) A license to locate, construct, own and operate a 
reactor to demonstrate its practical value, and 

(b) A license to possess special nuclear material, and 

(c) A sufficient supply of fuel and blanket materials, 
and 

(d) The processing or irradiated fuel and blanket ele- 
ments, and 

(e) The payment by the Commission for special nucle- 
ar material produced by the proposed reactor, and 

(£) The performance of certain research and develop- 
ment work in Commission facilities, and 

(g) The matter of technical and economic data result- 
ing from the reactor development. 


If the foregoing and certain other problems can be satis- 
factorily resolved, we shall undertake to organize a non- 
profit corporation (a) to design, finance and construct a 
fast neutron breeder reactor; (b) to own and operate the 
reactor; and (c) to apply for and hold licenses from the 
Commission for such construction, ownership and opera- 
tion and the possession and use of special nuclear and 
source materials. This corporation would be dedicated to 
research and development in the use of nuclear fuels, and 
results would be made available to you and to others as 
directed by you. 
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It is our judgment that the successful completion of this 
fast breeder reactor plant is now a matter of straight- 
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forward engineering development, design and construction 
and that detail design of the reactor is possible within the 
limits of the proposed construction schedule. Further- 
more, the continuing study of the design may result in 
certain advantageous improvements. 


The control and safety aspects of the reactor have been 
analyzed at length. These analyses demonstrate clearly, 
in our opinion, that the reactor will be controllable and 
safe beyond any credible doubt. Moreover, it will be housed 
in a gas-tight cylindrical steel structure designed to con- 
tain the products of a possible reactor accident. 


Our present plans call for the location of the reactor in 
the service area of The Detroit Edison Company on 2 
1,200 acre site approximately 314 miles southeast of the 
business district of Monroe, Michigan (see Map, Fig. 1, 
page 9 of appendix). Practically all of the ground area 


within a radius of one mile would be included in the plant 
site area owned by the Company. There are few residences 
within a two mile radius. We are also considering other 
sites within the service area of The Detroit Edison Com- 


pany. 

We believe that the reactor can be constructed and capa- 
ble of producing steam for generation of electric power 
within approximately 444 years after your acceptance of 
this proposal. This time would include a period of more 
than one year of preliminary operation during which sig- 
nificant amounts of steam might be produced. 


In order to meet the time schedule desired, research and 
development work of the following nature, which can best 
be done in your Commission facilities, as offered in the 
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Commission announcement of January 10, 1955, would be 
needed: 

1. Critical experiment. 

2. Safety test. 

3. Radiation damage tests. 

4. Fuel reprocessing development. 


The extent to which your Commission may desire to par- 
ticipate in other research is a subject we will be pleased to 
discuss. We would expect to work closely with Argonne 
which has been most helpful. 


We estimate that the total cost of the reactor, exclusive 


[5132] 


of electric generating facilities, would range up to 
$45,000,000, distributed approximately as follows: 


Plant Site and Improvements 

Research and Development Work 

Engineering, Design and Construction of 
Reactor Plant 

Preliminary Operation, Working Capital, 
Business and Miscellaneous Expense 
Prior to Firm Operation 


Total Cost of Reactor 


Coincident with the construction of the reactor, The De- 
troit Edison Company, at its own cost, estimated as 
$9,000,000, will proceed with the construction of electric 
generating facilities having a capacity of not less than 
100,000 kilowatts. Thus, the total cost of the entire project 
would be approximately $54,000,000. 
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We now have reasonable assurance that more than two- 
thirds of the total estimated cost of the entire project will 
be available when the proposed licensee is organized and 
its finance plans made final. We believe it will be possible 
to have the balance provided by agreements of others, some 
of which have signified their intention to participate in 
this project. Of necessity the complete financing is there- 
fore, dependent upon the joinder of others. 


It would be important to us that the licensee corporation 
be reasonably sure of its ability to obtain adequate insur- 
ance. We understand that the Commission has joined with 
representatives of the insurance industry in a study of this 
important matter. 


In making this proposal we assume and regard as es- 
sential the following: (1) that neither the licensee cor- 


poration, nor any member thereof or contributor thereto, 
will become subject to the Public Utility Holding Company 
Act by reason of participation in this project, and (2) that 
the contributions of the members to the licensee corpora- 
tion will qualify as deductible for Federal Income Tax pur- 


poses. 

We would, of course, expect that the construction, owner- 
ship and operation of the reactor will be subject to com- 
plete 

[5133] 
regulation by the Atomic Energy Commission. 


We will be most pleased to discuss this proposal with 
you at any time that may suit your convenience. Our de- 
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sire is to go forward with this project as rapidly as possible 
when we have reached agreement with you. 


Very truly yours, 
THE DETROIT EDISON COMPANY 


By Waxes L. Crstzr 
President 


[5137] 
Exhibit 1 
(Non-Profit) 


ARTICLES OF INCORPORATION 
of 
POWER REACTOR DEVELOPMENT COMPANY 
A Non-Profit Organization 
Organized Under the Laws of the State of Michigan 


These Articles of Incorporation are signed and acknowl- 
edged by the incorporators for the purpose of forming a 
non-profit corporation under the provisions of Act. No. 327 
of the Public Acts of 1931, as amended, as follows: 

ARTICLE I. 

The name of the corporation is POWER REACTOR 

DEVELOPMENT COMPANY. 


ARTICLE II. 


The purpose or purposes for which the corporation is 
formed are as follows: 
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To be a business league of members of industries in the 
United States interested in the conservation of natural 
resources and the economical production of electric energy, 
and to study, develop, design, fabricate, construct and op- 
erate one or more experimental nuclear power reactors and 
any or all component parts, to the end that there 
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may be an early demonstration of the practical and eco- 
nomical use of nuclear energy for the generation of elec- 
tric energy, together with such industrial and scientific 
products and by-products and applications as may seem de- 
sirable; and in furtherance thereof to engage in any and 
all of the following: 


(a) To design, develop, fabricate and construct, and 


operate a test or developmental nuclear power reactor 
or reactors, or to cause that to be done, and to demon- 
strate that such reactor or reactors may be relied upon 
to provide an economical source of heat or other power 
to be used in the generation of electric energy, and 
also for other industrial, scientific, and commercial 
purposes, and 


(b) To collect or otherwise acquire information re- 
lating to the purposes of the Company and to com- 
municate such information to the United States Atomic 
Energy Commission for the use of the public, and to 
disseminate such information to its members and to 
all others who may reasonably request such informa- 
tion for their proper business purposes, to the extent 
permitted by law, and 
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(¢) To enter into such contracts and arrangements 
with, and to secure such licenses from, the United 
States of America or its Atomic Energy Commission 
or any other agency or department thereof, as may be 
appropriate or required by law to carry out the pur- 
poses of the Company, and to contract with other per- 
sons or organizations, private or public, for them to 
engage in experiments, research, fabrication and con- 
struction, and any other work to advance the purposes 
of the Company, and 


(d) To receive membership fees, dues, contributions 
and payments in cash or services from members or 
others interested 


[5139] 
in the accomplishment of the purposes of the Company. 


ARTICLE III. 


Location of the first registered office is: 
1100 Dime Building, Detroit 26, Wayne County, Michigan. 


Postoffice address of the first registered office is: 
1100 Dime Building, Detroit 26, Michigan. 


ARTICLE Iv. 
The name of the first resident agent is: 
Walker L. Cisler. 


ARTICLE V. 


Said corporation is organized upon a non-stock basis. 
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The amount of assets which said corporation possess is: 
Real Property: None 
Personal Property: $10,000.00 in Cash 


Said corporation is to be financed under the following 
general plan: By dues, membership fees, contributions, 
grants, proceeds of activities, and contracts 

[5140] 
entered into pursuant to the purposes of the Company. 


ARTICLE VI. 


The names and places of residence, or business of each 
of the incorporators are as follows: 


(At least three required) 
Names Residence or Business Address 


Prentiss M. Brown St. Ignace, Michigan 
Walker L. Cisler 2000 Second Avenue 
Detroit 26, Michigan 
John S. Coleman 6071 Second Boulevard 
Detroit 2, Michigan 
George M. Holley, Jr. 11955 Nine Mile Road 
Van Dyke, Michigan 
Justin R. Whiting 212 Michigan Ave. N.W. 
Jackson, Michigan 


ARTICLE VII. 


The names and addresses of the members of the first 
Board of Trustees are as follows: 


(At least three required) 
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Names Address 


Prentiss M. Brown St. Ignace, Michigan 
Walker L. Cisler 2000 Second Avenue 
Detroit 26, Michigan 
John S. Coleman 6071 Second Boulevard 
Detroit 2, Michigan 
George M. Holley, Jr. 11955 Nine Mile Road 
Van Dyke, Michigan 
Justin R. Whiting 212 Michigan Ave. N.W. 
Jackson, Michigan 
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ARTICLE VIII. 
The term of the corporate existence is 30 years. 


ARTICLE Ix. 


The Company is not to be operated for profit, and no 
part of the net earnings of the Company shall inure to the 
benefit of any member or any private individual or cor- 
poration ; and no part of the activities of the Company shall 
consist in carrying on propaganda or otherwise attempting 
to participate in any political campaign or to influence 
legislation. 


ARTICLE X. 


If for any reason it is determined that this Company 
shall be dissolved, or if it shall otherwise cease to exist, 
any property remaining in its hands after the discharge of 
all of its obligations shall be distributed to such corpora- 
tion or corporations organized and operated exclusively 
for educational or scientific purposes and not for profit as 
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the Board of Trustees may determine, to be used by such 
corporation or corporations solely for educational and sci- 
entific purposes to further research and development in 
the use of atomic energy for peaceful purposes. 


[5142] 


It is the intention of the incorporators that all funds and 
property of this Company shall be devoted to the purposes 
hereof and shall not revert to those furnishing it with 
funds; accordingly, at no time shall any property of the 
Company be returned to the original incorporators or other 
members, or to any donors or contributors. 

We, the incorporators, sign our names this 24th day of 
August, 1955. 
WALKER L. CISLER (sgd) 
Waxrer L. CrsteR 


JOHN S. COLEMAN (sgd) 

Joun S. CoLeMan 
GEORGE M. HOLLEY, JR. (sgd) 
Grorce M. Hottey, Jr. 
JUSTIN R. WHITING (sgd) 
Justis R. Warrine 


PRENTISS M.BROWN (sgd) 
Prentiss M. Brown 


County of Wayne 


On this 24th day of August, 1955, before me personally 
appeared Walker L. Cisler, to me known to be one of the 
persons described in and who executed the foregoing instru- 


tate of Michi; 
State of Mic oe te 
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ment, and acknowledged that he executed the same as his 
free act and deed. 


GERALD C. SIMON (sgd) 
Notary Public, Wayne County, Michigan 
My commission expires July 26, 1959 


[5143] 


State of Michigan 
County of Wayne 


On this 29th day of August, 1955, before me personally 
appeared John S. Coleman, to me known to be one of the 
persons described in and who executed the foregoing instru- 
ment, and acknowledged that he executed the same as his 
free act and deed. 


GERALD C. SIMON (sgd) 


Notary Public, Wayne County, Michigan 
My commission expires July 26, 1959 


State of Michigan ) 
County of Wayne one 


On this 29th day of August, 1955, before me personally 
appeared George M. Holley, Jr., to me known to be one of 
the persons described in and who executed the foregoing 
instrument, and acknowledged that he executed the same as 
his free act and deed. 


GERALD C. SIMON (sgd) 
Notary Public, Wayne County, Michigan 
My commission expires July 26, 1959 
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State of Michigan ; 
County of Wayne — 


On this 29th day of August, 1955, before me personally 
appeared Justin R. Whiting, to me known to be one of the 
persons described in and who executed the foregoing instru- 
ment, and acknowledged that he executed the same as his 
free act and deed. 


GERALD C. SIMON (sgd) 
Notary Public, Wayne County, Michigan 
My commission expires July 26, 1959 


State of Michigan : 
County of Wayne 


On this 29th day of August, 1955, before me personally 
appeared Prentiss M. Brown, to me known to be one of the 
persons described in and who executed the foregoing instru- 
ment, and acknowledged that he executed the same as his 
free act and deed. 


GERALD C. SIMON (sgd) 
Notary Public, Wayne County, Michigan 
My commission expires July 26, 1959 
Filed with Michigan Corporation 
and Securities Commission 
August 30, 1955 


[5410] 
December 10, 1956 


United States Atomic Energy Commission 
Division of Licensing 
Washington 25, D. C. 


Gentlemen: 


On January 7, 1956, we filed our application for a license 
under Section 104(b) of the Atomic Energy Act of 1954 
to construct and operate a nuclear reactor. Amendments 
to this application were filed by us on June 6, 1956, July 
12, 1956, July 20, 1956 and July 23, 1956. On August 4, 
1956, the Commission issued a provisional construction 
permit authorizing construction of the reactor, subject to 
certain conditions. These conditions included a require- 
ment of later submission of additional information relating 


to our Company’s financial resources and of a complete, 
final Hazards Summary Report. 


Thereafter, various persons intervened in this matter 
and on October 8, 1956, the Commission ordered that a 
hearing be held on a designated Specification of Issues, 
including the issue whether the Commission should grant 
any exemptions pursuant to Section 50.12 of its regula- 
tions. The hearing is now scheduled for January 8, 1957. 


While we believe that our original application, as amend- 
ed, is broad enough to constitute an application for tem- 
porary exemptions under Section 50.12 from certain of the 
Commission’s regulations, subsequent developments indi- 
eate the desirability of confirming and clarifying the appli- 
cation by an additional amendment designating explicitly the 
exemptions which are requested. We have therefore includ- 
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ed in the attached Amendment No. 5 to our Application for 
License, which is herewith submitted for filing, requests 
for specific exemptions from certain of the requirements 
of Sections 50, 35, 50.40(b) and 50.60(c) (2) of the Commis- 
sion’s regulations. 


Very truly yours, 
ROBERT W. HARTWELL 
Assistant General Manager 


BWH:eml 
Enclosure: 


[5411] 


AMENDMENT NO. 5 TO APPLICATION FOR LICENSE 
UNDER 
ATOMIC ENERGY ACT OF 1954 


SUBMITTED BY 
POWER REACTOR DEVELOPMENT COMPANY 


Power Reactor Development Company submits the fol- 
lowing amendment to the Application for a Section 104 (b) 
License submitted by it under date of January 6, 1956. 


Amend the Application by inserting on Page 10 thereof 
immediately preceding the caption ‘“‘Summary of Appli- 
cant’s Requests’ the following additional paragraph: 


“Request for Exemptions under 10 C. F. R. 50.12 


1) Applicant applies for exemption from the re- 
quirement of 10 C. F. R. 50.35 that the Commis- 
sion be satisfied in connection with the issuance 
of a construction permit on a provisional basis 
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that ‘it has information sufficient to provide rea- 
sonable assurance that a facility of the general 
type proposed can be * * * operated at the pro- 
posed location without undue risk to the health 
and safety of the public * * *.? Applicant does 
not request exemption from the requirements of 
this Section 50.35 that the Commission be so 
satisfied that it has information sufficient to pro- 
vide reasonable assurance that a facility of the 
general type proposed can be constructed at the 
proposed location without undue risk to the health 
and safety of the public, and that the Commission 
be satisfied that technical information omitted 
from the application will be supplied. 


Applicant applies for exemption from the re- 
quirements of 10 C. F. R. 50.40(b), relating to 


financial qualification to engage in the proposed 
activities, in such respects, if any, as the Com- 
mission determines to be appropriate in con- 
nection with the issuance of a construction permit 
on a provisional basis. 


[5412] 


Applicant applies for exemption from the re- 
quirement of 10 C. F. R. 50.60(c) (2), relating to 
financial qualification to pay for and use special 
nuclear material, in such respects, if any, as the 
Commission determines to be appropriate in con- 
nection with the issuance of a construction permit 
on a provisional basis.”’ 


IN WITNESS WHEREOF, POWER REACTOR DE- 
VELOPMENT COMPANY has caused its name to be here- 
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unto signed by John A. Lagrou, its Treasurer, and its cor- 
porate seal to be hereto affixed by John F. Anderson, its 
Assistant Secretary, thereunto duly authorized, this 10th 
day of December, 1956. 


POWER REACTOR 
DEVELOPMENT COMPANY 


By Joun A. Lacrov 
Treasurer 


ATTEST : 
Joun F. ANDERSON 
Assistant Secretary 


(Corporate Seal) 
Attest: 


[5435] 


Application Exhibit XXI 


AGREEMENT 
BETWEEN 
POWER REACTOR DEVELOPMENT, COMPANY 
AND 
ATOMIC POWER DEVELOPMENT 
ASSOCIATES, INC. 


THIS AGREEMENT entered into this 14th day of 
December, 1956, between POWER DEVELOPMENT COM- 
PANY, a non-profit membership corporation organized and 
existing under the laws of the State of Michigan (herein 
called ‘‘PRDC’’), and ATOMIC POWER DEVELOP- 
MENT ASSOCIATES, INC., a non-profit membership cor- 
poration organized and existing under the laws of the 
State of New York (herein called ‘‘APDA’’) ; 
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WITNESSETH: 


WHEREAS, APDA is conducting, and intends to con- 
tinue to conduct, a research and development program 
relative to the utilization for power purposes of atomic 
reactors, especially of the type known as a fast neutron 
breeder reactor; 


WHEREAS, the purpose of PRDC is to construct and 
operate a developmental sodium cooled fast neutron breeder 
reactor and requisite appurtenant facilities (hereinafter 
called the ‘‘Reactor Plant’’), and to thereafter operate 
the Reactor Plant to study, establish and demonstrate its 
technology and practical valve; 


WHEREAS, APDA has developed a conceptual design 
of a reactor plant and, accordingly, is interested in the 
demonstration of the application of such design; and 


WHEREAS, the program of PRDC will provide for pur- 
poses of study by APDA and others a reactor plant in the 
nature of a laboratory for the demonstration of the science 
and technology of a fast neutron breeder reactor, such 
plant to be constructed in response to the Power Demon- 
stration Reactor Program of the Atomic Energy Commis- 
sion (herein called ‘‘AEC’’). 


NOW, THEREFORE, in consideration of the premises 
and of the mutual undertakings hereinafter set forth, the 
parties agree as follows: 


ARTICLE I—REACTOR DESIGN SERVICES 


A. APDA will furnish to PRDC without charge a com- 
plete design for those components of the Reactor Plant 
within and including the secondary containment vessel and 
for the primary coolant loops, 
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which collectively are herein referred to as the ‘‘reactor 
proper’’ as identified on Exhibits A and B of this agree- 
ment. 


B. In connection with and as incident to the furnishing 
of a design for the reactor proper, APDA agrees to trans- 
fer to PRDC certain equipment and devices (consisting 
principally of a reactor vessel, a rotating shield plug, 
handling and control devices and a primary coolant system) 
which APDA expects to assemble and to test for suitability 
of design, mechanical performance, hydraulic characteris- 
tics, thermal stress information and similar data. Such 
equipment and devices will be transferred after tests have 
been completed by APDA and at a time to be agreed upon 
between the parties, upon written request by PRDC at some 
time after receipt by PRDC of a construction permit under 
the Atomic Energy Act of 1954 (herein called ‘‘the Act’’). 
Such equipment and devices will be transferred on a 
‘twhere-is, as-is’? basis and APDA will be compensated 
therefor on the basis of the salvage value of such equipment 
and devices as determined by agreement of the parties. 
APDA makes no warranty, express or implied, as to the 
completion of such equipment and devices, their condition 
or suitability for incorporation in the Reactor Plant. 


C. APDA will also furnish to PRDC copies of designs, 
drawings and documents relating to the aforesaid equip- 
ment and devices, tests performed thereon and modifica- 
tions in such equipment and devices made in the course of 
testing. 


D. APDA agrees to furnish necessary engineering in- 
formation to enable PRDC to purchase the additional equip- 
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ment needed to adapt the aforesaid equipment and devices 
to the Reactor Plant to the extent such aforesaid equipment 
and devices are part of the reactor proper. APDA also 
agrees to furnish specifications for modification of the 
aforesaid equipment and devices necessary to adapt them to 
the Reactor Plant. 


E. APDA agrees to furnish (a) detailed specifications 
for the fuel and blanket subassemblies of the Reactor 
Plant; and (b) reactor physic and control studies performed 
by or for APDA pertaining to a fast neutron breeder re- 
actor. 


ARTICLE II—TECHNICAL AND CONSULTING SER- 
VICES 


A. In addition to the work called for in Article I hereof 
APDA agrees to provide technical services, including pre- 


liminary designs and necessary studies incident thereto, 
in connection with the following components of the Reactor 
Plant: 
Shielding 
. Fuel element transfer and decay equipment 
. Gas systems, including tke shield cooling system, gas 
seal systems and building ventilation system 


[5437] 


. Foundations for reactor building 

. Reactor Building 

. Control room 

- Secondary coolant system (including heat exchangers 
and boilers) 

. Plant instrumentation (including control panels) 
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9. Pre-shipment processing facility 
10. Other reactor components 


B. APDA also agrees to provide consulting services to 
PRDC including, but not limited to, the following: 

1. Review of preliminary drawings prepared by other 
contractors for PRDC on the basis of preliminary 
designs prepared by APDA. 

. Review of final designs to the extent necessary to 
make recommendations on the functional operation of 
equipment covered by such designs. 

Liaison with the contractors of AEC in connection 
with research and development work done by the 
AEC or its contractors for PRDC. 

. Advise on other research and development work done 
by or for PRDC. 

. Assistance in preparation of material relating to 
hazards and safety of the Reactor Plant. 

. An outline of the general scope of the procedure for 
the operation of the Reactor Plant. 


ARTICLE IJI—LIMITATIONS ON APDA OBLIGA- 
TIONS AND LIABILITY 


A. The obligations of APDA hereunder are subject to 
availability of funds under its established budget proced- 
ures, except as the parties may otherwise agree. 


B. In the performance of the services contemplated in 
Articles LA, IC and II hereof, APDA shall be held to the 
standard of care customary in the performance of such 
services. 


C. PRDC hereby indemnifies and holds harmless APDA 
from any claim or cause of action (1) arising after the 
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transfer of the equipment and devices referred to in Article 
IB and asserted against 


[5438] 


APDA by reason of the nature, manufacture, assembly or 
performance of such equipment and devices; and (2) as- 
serted against APDA by third persons by reason of the 
design, construction or operation of the Reactor Plant. 


ARTICLE IV—INSURANCE 


PRDC shall carry, at its expense, bodily injury and prop- 
erty damage liability insurance (covering APDA, as its 
interest may appear) which may be made available in con- 
nection with the operation of the Reactor Plant and enter 
into an indemnification agreement with AEC, if and to the 
extent Government indemnification is available, to imple- 
ment the indemnification obligations of PRDC under Ar- 
ticle III hereof. 


ARTICLE V—ASSIGNMENT OF PERSONNEL 


Scientific and technical personnel of PRDC or PRDC 
member companies may be assigned to APDA for training 
and assistance and to work on the APDA program. Each 
proposal to make such an assignment shall be separately 
submitted and APDA may in the reasonable exercise of its 
discretion accept or reject the individual proposed to be 
assigned. APDA will enter into separate agreements 
covering each individual so assigned with each such in- 
dividual’s employing company. Employees assigned here- 
under shall be under the exclusive technical and administra- 
tive control of APDA throughout the period of assignment. 
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ARTICLE VI-EXCHANGE OF INFORMATION 


APDA and PRDC will provide each other all such techni- 
eal, scientific, operational, economic or other information 
which may be developed by themselves or their various 
contractors which is pertinent to the respective programs 
of either party. PRDC may make all such information 
available to AEC, as required by AEC. APDA and PRDC 
agree to keep and cause their contractors to keep records 
of all such information. 


ARTICLE VII—PATENTS 


A. The parties mutually recognize that the provisions 
of their respective by-laws contemplate the free dissemina- 
tion of information gained by the parties hereto in their 
respective programs and further recognize that any patents 
acquired by either of the parties in the course of their pro- 


grams are freely available to each other, to their respec- 
tive member companies and to the public, subject only to 
the authority of the AEC. 


B. No claim for pecuniary award or compensation un- 
der the provisions of the Act shall be made by APDA or 
PRDC, their employees, agents or others with respect to 
any invention or discovery made or conceived in the course 
of any of the work under this agreement. 


[5439] 


C. Both ADPA and PRDC will execute all documents 
and instruments and do all things, including obtaining such 
agreements from their respective employees, contractors, 
member companies and agents as may be necessary or 
proper to effectuate the purposes hereinabove set forth. 
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ARTICLE VIII—ASSIGNMENT 


This agreement shall not be assigned by either party 
hereto without the written consent of the other party. 


ARTICLE IX—GENERAL RESTRICTION 


All the agreements and covenants hereunder are subject 
to the provisions of the Act. 


IN WITNESS WHEREOF, the parties hereto have 
caused these presents to be executed, and their respective 
seals to be affixed, by their officers thereunto duly author- 
ized, on the day and year first above written. 


POWER REACTOR 
DEVELOPMENT COMPANY 


By R. G. Rivcuirre, 
Executive Vice President 


ATTEST : 
Grorce E. OLMSTED 
Secretary 
Power Reactor Development 
Company 


ATOMIC POWER DEVELOPMENT 
ASSOCIATES, INC. 


By J. F. Farman 
Vice President 


ATTEST : 
Auvin E. Upton 
Secretary 
Atomic Power Development 
Associates, Inc. 
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Application Exhibit XXII 
[conrorRMING copy] 
LOAN AGREEMENT 


AGREEMENT dated October 30, 1956 between POWER 
REACTOR DEVELOPMENT COMPANY, a membership 
corporation organized under the laws of Michigan (the 
‘“*Company’’); J. P. MORGAN & CO. INCORPORATED, 
a New York corporation, BANKERS TRUST COM- 
PANY, a New York corporation, THE CHASE MAN- 
HATTAN BANK, a New York corporation, THE FIRST 
NATIONAL CITY BANK OF NEW YORK, a national 
banking association, and CITY BANK FARMERS 
TRUST COMPANY, a New York corporation, each acting 
severally and not jointly as trustee of various pension 


trusts, and BANKERS TRUST COMPANY as Trustee 
under agreement with American Brake Shoe Company 
dated May 17, 1940 (the ‘‘Banks’’); and:J. P. MORGAN 
& CO. INCORPORATED, as Agent for all the Banks 
(the ‘‘Agent’’). 


WITNESSETH: 
Section 1. Representation and Warranty 


The Company represents and warrants that it is a duly 
existing membership corporation validly organized and 
existing in good standing under the laws of the State of 
Michigan and the execution and delivery of this Agreement 
and of the Notes herein provided for are within its corpo- 
rate authority, have been authorized by proper corporate 
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proceedings, and will not contravene any provision of law 
or of its charter, by-laws or any agreement or other in- 
strument binding upon it. 


Secriox 2. The Loans 


21. Total Loans. Subject to the provisions of this 
Agreement, each Bank, acting in the capacity indicated 
above, agrees to make loans to the Company from time to 
time on or prior to December 31, 1958 in an aggregate prin- 
cipal amount not exceeding the amount set forth below 
opposite the name of such Bank: 

J. P. Morgan & Co. Incorporated 
Bankers Trust Company 3,675,000 
The Chase Manhattan Bank 3,750,000 
The First National City Bank of New York 2,025,000 
City Bank Farmers Trust Company ..-. 1,725,000 
Bankers Trust Company as Trustee under 
agreement with American Brake Shoe 
Company dated May 17, 1940 75,000 


$15,000,000 


2.2. Borrowings. The Company agrees that it will bor- 
row from the Banks, pro rata in accordance with their re- 
spective commitments, at the following times and in the 
following amounts: 

(a) Not less than $2,000,000 on each of the follow- 
ing dates: March 31, June 30, September 30, and De- 
cember 31, 1957; and 

(b) Not less than $1,750,000 on each of the following 
dates: March 31, June 30, September 30 and Decem- 
ber 31, 1958. 
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At its option and upon not less than 65 days’ written 
notice to the Agent, which shall give 60 days written notice 
to each Bank, the Company may borrow from the Banks, 
pro rata in accordance with their respective commitments, 
on one or more of the above borrowing dates an addi- 
tional amount (in a multiple of $100,000), such additional 
amount not to exceed $1,000,000 at any one time. Each 
additional borrowing shall reduce 


1 


the Banks’ commitments pro rata and the Company’s bor- 
rowing obligations set forth above in the inverse order of 
the dates for such borrowings. 


All loans under this Agreement shall be evidenced by 
Notes substantially in the form of Annexes A and B here- 
to. 


2.3. Maturity and Interest Rate. Each Note shall be 
dated the date of the borrowing, shall mature on July 1, 
1970 and shall bear interest (on the basis of a 360-day 
year) at the rate of 4.35% per annum until maturity, pay- 
able semi-annually on each January 1 and July 1. 


2.4. Conditions to Loans. The obligation of each Bank 
to make loans hereunder is subject to the receipt by such 
Bank of: 

(a) A duly executed Note or Notes for the amount 
then being loaned by such Bank; 

(b) A certificate dated the date of the borrowing 
and signed by the President or a Vice President and 
the Secretary or Treasurer or an Assistant Secretary 
or Assistant Treasurer of the Company to the effect 
that (i) no event of default specified in Section 5, and 
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no event which with the passing of time or giving of 
notice, or both, would occasion such an event of default 
has occurred and is continuing, (ii) the representation 
and warranty contained in Section 1 hereof is then 
true and correct, (iii) the Operating Agreement be- 
tween the Company and the Atomic Energy Commis- 
sion and the Steam Agreement between the Company 
and The Detroit Edison Company referred to in Sec- 
tion 4.2 have been duly executed and are in full force 
and effect, (iv) the orders, approvals and authoriza- 
tions of governmental administrative agencies or other 
regulatory bodies specified in the opinions then re- 
quired to be delivered pursuant to clause (vi) of para- 
graph (d) and clause (iii) of paragraph (f) of this 
Section 2.4 are in full force and effect and no proceed- 
ings to amend or rescind such orders are, to the knowl- 


edge of the signers, pending or threatened and (v) 
no litigation materially affecting the Company or the 
validity of this Agreement or the Notes or the Guar- 
anty Agreement referred to in paragraph (c) of this 
Section 2.4 is, to the knowledge of the signers, pend- 
ing or threatened, except as stated in said certificate ; 


(ec) A counter part of a Guaranty Agreement (here- 
inafter called the ‘‘Guaranty Agreement”’) substan- 
tially in the form of Annex C hereto duly executed by 
the respective guarantors for the respective percen- 
tages set forth in said Annex C, or with such changes 
in guarantors and percentages as may be approved by 
the Banks; 


(a) An opinion of Miller, Canfield, Paddock & 
Stone, counsel for the Company, or of other counsel 
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for the Company acceptable to the Banks, satisfactory 
to special counsel for the Banks, to the effect that (i) 
the Company is a duly existing membership corpora- 
tion validly organized and in good standing under the 
laws of the State of Michigan, (ii) this Agreement has 
been duly authorized, executed and delivered by the 
Company and is its valid and binding obligation in 
accordance with its terms and is not in contravention 
of the certificate of incorporation or by-laws of the 
Company, (iii) the execution and delivery of this 
Agreement and the Notes are not in contravention of 
law or of any agreement or other instrument to which 
the Company is a party or by which it is bound, (iv) 
the Notes have been duly authorized, executed and 
delivered and constitute the valid and binding obliga- 
tions of the Company in accordance with their terms, 


(v) the Guaranty Agreement has been duly author- 
ized, executed and delivered by the guarantors and 
constitutes the valid and binding several obligation of 
each of the guarantors in accordance with its terms, 


2 
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(vi) all orders, approvals and authorizations (which 
shall be specified) of governmental administrative 
agencies or other regulatory bodies required in con- 
nection with the execution and delivery of this Agree- 
ment or of the Notes have been obtained and are in 
full force and effect; 


(e) An opinion of special counsel for the Banks, to 
the effect specified in clauses (ii), (iv) and (v) of para- 
graph (da) above; 
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(f) An opinion of counsel for each guarantor, satis- 
factory to special counsel for the Banks, to the effect 
that (i) such guarantor is a duly existing corporation 
validly organized and in good standing under the laws 
of its state of incorporation, (ii) the Guaranty Agree- 
ment has been duly authorized, executed and delivered 
by such guarantor and is the valid and binding obliga- 
tion of such guarantor in accordance with the terms of 
the Guaranty Agreement and is not in contravention 
of the certificate of incorporation or by-laws of such 
guarantor, or, to the best of such counsel’s knowl- 
edge or belief, in contravention of any agreement or 
other instrument to which such guarantor is a party 
or by which it is bound, and (iii) all orders, approvals 
and authorizations (which shall be specified) of 
governmental administrative agencies or other regula- 
tory bodies required in connection with the execution 
and delivery of the Guaranty Agreement by such 
guarantor have been obtained and are in full force 
and effect; and 


(g) Photostatic copies of all orders, approvals and 
authorizations of governmental administrative agen- 
cies or other regulatory bodies specified in the opin- 
ions then required to be delivered pursuant to clause 
(vi) of paragraph (d) and clause (iii) of paragraph 
(f) of this Section 2.4. 


In giving their opinions with respect to the validity of 
the Guaranty Agreement, Miller, Canfield, Paddock & 
Stone and special counsel for the Banks may rely, to the 
extent stated in their opinions, upon the opinions of coun- 
sel for the respective guarantors; provided that such 
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firm and special counsel shall make an independent review 
of the power and authority of the several guarantors to 
execute the Guaranty Agreement under the laws of their 
respective States of incorporation, their documents of 
incorporation and by-laws and their corporate resolutions 
and proceedings and shall so state in their opinions as to 
the validity of the Guaranty Agreement. 


The obligation of each Bank to make loans hereunder is 
also subject to the condition that, if any litigation is speci- 
fied in the certificate furnished pursuant to paragraph (b) 
of this Section 2.4, such litigation shall not, in the judg- 
ment of such Bank, be of such a character as to materially 
and adversely affect the value of the Notes as obligations 
of the Company guaranteed under the Guaranty Agree- 
ment or as to raise any material questions as to the validity 
of the Notes or the guaranties under the Guaranty Agree- 
ment. 


2.5 Termination of Commitment to Borrow. At any 
time prior to the making of all loans provided for herein 
the Company may, on not less than 35 days’ written notice 
to the Agent, which shall give 30 days’ written notice to 
each Bank, elect to terminate its obligation to borrow un- 
der this Agreement, subject, however, to the following 
conditions: 


(a) Such termination may not be effected from or in 
anticipation of moneys obtained or borrowed by or for 
the account of the Company at an effective rate (cal- 
culated in accordance with accepted financial practice) 
of less than 4.35% per annum, provided, however, that 
nothing herein contained shall be construed to prohibit 
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the effectuation of such termination with moneys ob- 
tained from contributions of members of the Com- 
pany; and 


3 


(b) No notice of election to terminate shall be effec- 


tive unless upon the date fixed for termination of its 
obligation to borrow hereunder, the Company shall 
pay to the Agent for the account of each Bank funds 
sufficient to pay 


(i) the commitment fee of such Bank accrued to 
the date fixed for termination of the commitment to 
borrow; 


(ii) the principal amount of any Notes issued to 
such Bank and outstanding on the date of such ter- 
mination, together with accrued interest thereon to 
the date fixed for termination of the commitment to 
borrow; and 


(iii) an amount equal to 90 days’ interest at the 
rate of 4.35% per annum (computed on a 360-day 
year basis) on the principal amount of any Notes 
issued to such Bank and outstanding on the date of 
such termination. 


2.6. Repayment of Loans. If all the borrowings pro- 
vided for in this Agreement are made, the Company agrees 
to make the following aggregate payments on the dates 
indicated in respect of the principal of the Notes outstand- 
ing on such dates: 


(a) $1,000,000 on each January 1 and July 1 in the 


years 1964 to 1969, both dates inclusive; and 


(b) $1,500,000 on January 1 and July 1, 1970. 
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2.7. Prepayment of Loans. If all the borrowings pro- 
vided for in this Agreement are made the Company may, 
upon not less than 45 days written notice to the Agent, 
which shall give 40 days written notice to each Bank, pre- 
pay the Notes on the following terms: 

(a) If prior to completion thereof the trustees of 
the Company elect to abandon construction of its plant 
at Monroe, Michigan, or if the Atomic Energy Com- 
mission exercises its right to acquire such plant pur- 
suant to the terms of its proposed Operating Agree- 
ment with the Company, the Company may prepay 
all, but not a part, of the Notes at their principal 
amount and accrued interest to the date of prepay- 
ment; provided, however, that if such prepayment is 
made on or prior to December 31, 1958 the Company 
shall pay in addition an amount equal to 90 days’ in- 
terest at the rate of 4.35% per annum (computed upon 
a 360-day year basis) on the principal amount of the 
Notes so prepaid; 


(b) After December 31, 1958 the Company may pre- 
pay all, but not a part, of the outstanding Notes at 
the following percentages of their principal amount: 


If prepaid during the 24 months ended December 31, 
Percentage 

104.35 

103.48 

102.61 

101.74 

100.87 
and thereafter at 100%, in each case together with 
accrued interest to the date of prepayment. No such 
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prepayment may be effected, directly or indirectly, 
from or in anticipation of moneys obtained or bor- 
rowed by the Company at an effective rate (calculated 
in accordance with accepted financial practice) of less 
than 4.35% per annum; provided, however, that noth- 
ing herein contained shall be construed to prohibit 
such prepayment with moneys obtained from contri- 
butions of members of the Company. 
4 


[5444] 


2.8. Payments of Principal and Interest and Premium. 
Payments of principal of and interest and premium, if 
any, on the Notes shall be made by the Company to the 
Agent for the account of the holders of the Notes and the 
Agent shall make distribution thereof among such holders. 


Payments so made by the Company to the Agent shall 
constitute a full discharge of the Company’s liability with 
respect to, and each noteholder’s right as against the Com- 
pany to receive, its proportionate share of the amounts 
so paid. If any payment shall constitute payment in full 
of the principal of any Note, such payment shall be made 
by the Agent to the holder of the Note only upon surrender 
of such Note to the Agent. Any Note so surrendered to it 
shall be marked ‘‘Paid’’ by the Agent and delivered to 
the Company. The amount of any partial payment of prin- 
cipal on any Note shall be endorsed upon such Note by 
the holder thereof. 


Section 3. Commitment Fee 


In consideration of the Banks’ several agreements to 
make the loans hereunder, the Company agrees to pay 
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to the Agent for the account of the Banks (i) on March 
31, 1957 an amount equal to % of 1% per annum (com- 
puted on a 360-day year basis) on the Banks’ respective 
commitments hereunder from July 1, 1956 to and including 
March 31, 1957 and (ii) on each borrowing date after 
March 31, 1957 an amount equal to 4 of 1% per annum on 
such portion of the Banks’ respective commitments as is 
not evidenced by Notes executed and delivered prior to 
such borrowing date, computed from the last preceding 
borrowing date on a 360-day year basis. 


Secrion 4. Covenants 


Until payment in full of the Notes, the Company agrees 
that: 


4.1. Financial Information. It will furnish to the Agent 
for the account of each Bank, so long as it holds any 


Notes, 

(a) Not later than 60 days after the end of each of 
the first three quarterly periods in each fiscal year, 
six copies of (i) statements of receipts and disburse- 
ments and of excess of receipts over disbursements of 
the Company and of statements of profit and loss of 
each of the guarantors of the Notes for that period, 
and (ii) a statement of financial condition of the Com- 
pany as at the end of that period, setting forth in 
each case in comparative form the corresponding fig- 
ures for the corresponding period of the preceding 
fiscal year, all in reasonable detail and certified, in 
the case of the Company statements, by an authorized 
financial officer of the Company and, in the case of the 
guarantors’ statements, by an authorized financial 
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officer thereof, subject in each case to year-end adjust- 
ments; 


(b) Not later than 120 days after the end of each 
fiscal year, six copies of (i) statements of receipts and 
disbursements and of excess of receipts over dis- 
bursements of the Company and of statements of 
profit and loss of each of the guarantors of the Notes 
for such year, and (ii) a statement of financial con- 
dition of the Company and balance sheets of each of 
the guarantors of the Notes as at the end of such 
year, setting forth in each case in comparative form 
the corresponding figures of the previous annual audit, 
all in reasonable detail and certified by independent 
public accountants of nationally recognized standing ; 
and 


(c) From time to time such additional informa- 
tion regarding its financial condition or business as 
the Agent, acting on behalf of itself or any Bank, may 
reasonably request. 


The information required in paragraph (b) above with 
respect to any guarantor may be furnished by delivering 
to the Agent six copies of the annual report to stock- 

5 
holders of such guarantor provided any of such guaran- 
tor’s securities are listed on the New York Stock Exchange. 
The Agent agrees to make prompt distribution to each 
Bank of the information received pursuant to this section. 


4.2. Negative Pledge. It will not create or suffer to 
exist any pledge, mortgage or other lien on any of its 
assets (including its proposed Operating Agreement with 
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the Atomie Energy Commission and its proposed Steam 
Agreement with The Detroit Edison Company) now or 
hereafter owned, other than (a) liens in connection with 
workmen’s compensation and other statutory obligations 
or encumbrances incurred in the ordinary course of busi- 
ness and (b) liens incidental to the conduct of its business 
or the ownership of its property which were not incurred 
in connection with the borrowing of money or the obtaining 
of advances or the voluntary securing of obligations of the 
Company and which do not in the aggregate materially de- 
tract from the value of its property or materially impair 
the use thereof in the operation of its business. 


4.3. Borrowed Money. It will not incur or be obligated 
upon, either directly or indirectly by way of guaranty, 
suretyship, or otherwise, any indebtedness for borrowed 
money or advances other than (a) the Notes, (b) indebted- 
ness for money borrowed otherwise than from members of 
the Company not exceeding $5,000,000 in the aggregate 
at any one time outstanding provided all such indebtedness 
is guaranteed as to principal and interest by all or some 
of the guarantors of the Notes under a form of guaranty 
substantially similar to the Guaranty Agreement, (c) in- 
debtedness to members of the Company or others for ad- 
vances or loans provided such indebtedness is subordinated 
to the Notes and any indebtedness permitted by clause (b) 
of this Section 4.3. in accordance with or in substantially 
the same terms as provided in the Guaranty Agreement 
with respect to subordinated indebtedness, and (d) indebt- 
edness for other money borrowed, not exceeding $2,000,000 
at any one time outstanding, provided all such indebtedness 
matures on demand or within one year after the date it is 
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incurred and is not renewable or extendable at the option 
of the Company for a period ending more than one year 
after the date it is incurred and is not payable from the 
proceeds of other indebtedness which may be incurred pur- 
suant to the provisions of any revolving credit agreement 
or other similar agreement. 


4.4. Apnointment of Trustee. Upon the request in 
writing of the holders of 6624% in principal amount of the 
Notes outstanding, the Company will appoint a trustee in 
respect of the Notes and will execute and deliver an in- 
denture containing substantially the same provisions, 
where appropriate, as this Agreement and such additional 
provisions as are customary in instruments of such char- 
acter. Concurrently with the execution of said indenture 
the Company will execute and will arrange for the authen- 
tication by said trustee of new notes issued under said 


indenture and will exchange said notes for equal aggregate 
principal amounts of the Notes upon surrender thereof. 


Secrion 5. Defaults 


5.1. Events of Automatic Default. In the event that 

(a) the Company shall fail to pay any Note when 

due, or any instalment of interest thereon within 10 
business days after the due date thereof; or 


(b) the Company shall fail to observe or perform 
any term, covenant or agreement contained in any 
agreement or obligation by which it is bound and which 
evidences borrowed money, other than subordinated 
indebtedness permitted hereunder, for such period of 
time as would accelerate, or would permit the holder 
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thereof or of any obligations issued thereunder to 
accelerate, the maturity thereof or of any obligation 
issued thereunder; or 
(¢) the Company shall admit in writing its inability 
to pay its debts; or suffer a receiver or trustee for it 
or substantially all of its property to be appointed 
and if appointed without its consent not to be dis- 
charged within 30 days; or suffer proceedings under 
any law relating to bankruptcy, insolvency or the re- 
organization or relief of debtors to be instituted by or 
against it, and if contested by it not to be dismissed 
or stayed within 60 days; or suffer any writ of attach- 
ment or execution or any similar process to be issued 
or levied against substantially all of its property or 
suffer any judgment to be entered against it in an 
amount in excess of $100,000 which is not released, 
satisfied, stayed, bonded or vacated within 30 days 
after its issue, levy or entry; 
then, and in every such event, the Notes shall forthwith 
become due and payable without presentment, demand, pro- 
test or other notice of any kind, all of which are hereby 
expressly waived. 


5.2. Other Events of Default. In the event that 
(a) the Company shall fail to perform any covenant 
or agreement herein contained (other than those 
specified in clause 5.1(a) above) for 30 days after 
written notice of default has been given to it by any of 
the Banks or by the Agent; or 


(b) the Company shall have made any representa- 
tion or warranty in Section 1 which shall prove to 
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have been false in any material respect at the date as of 
which given; or 


(ce) the Company shall fail to observe or perform 
any term, covenant or agreement contained in any 
agreement or obligation by which it is bound and which 
evidences subordinated indebtedness permitted here- 
under for such period of time as would accelerate, or 
would permit the holder thereof or of any obligations 
issued thereunder to accelerate, the maturity thereof 
or of any obligation issued thereunder; 

then and in every such event any of the Banks may, or 
upon receipt of a request in writing or by telegraph from 
the holder of any Note the Agent shall, by written or tele- 
graphic notice to the Company shall declare all Notes out- 
standing to be and they shall thereupon forthwith become 
due and payable without presentment, demand, protest or 
other notice of any kind, all of which are hereby expressly 
waived. The Agent shall forthwith notify all holders of 
Notes of the taking of any such action by it. Any Bank 
giving notice pursuant to paragraph (a) above shall send 
a copy of such notice to each of the other Banks and to the 
Agent which, if there are other holders of Notes, shall 
thereupon send copies thereof to each such holder. 


Secrion 6. The Agent 


6.1. Appointment of Agent. Each of the Banks hereby 
appoints, and each subsequent holder of Notes by his 
acquisition thereof shall be deemed irrevocably to have 
appointed J. P. Morgan & Co. Incorporated as Agent, to 
accept payments of commitment fees and payments on ac- 
count of principal of or interest and premium, if any, on 
the Notes and to take such action on its behalf and to 
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exercise such powers hereunder and under the Guaranty 
Agreement as are specifically delegated to it by the terms 
hereof and of said Guaranty Agreement, together with 
such powers as are reasonably incidental thereto. The 
Agent shall not be responsible to any holder of Notes for 
any recitals or statements 
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or warranties or representations herein or in the Guaranty 
Agreement or be bound to ascertain or inquire as to the 
performance or observance of any of the terms, conditions,, 
covenants or agreements on the part of the Company to be 
performed pursuant to this Agreement or the Guaranty 
Agreement or on the part of said guarantors to be per- 
formed pursuant to the Guaranty Agreement and neither 
it nor any of its directors, officers or agents shall be 
liable for any action taken or omitted to be taken in con- 
nection herewith or in connection with the Guaranty Agrec- 
ment except for their own negligence or willful misconduct. 


6.2. Payments to Agent. The Company will reimburse 
the Agent for all reasonable out-of-pocket expenses (includ- 
ing fees and disbursements of special counsel for the 
Banks) incurred by it in connection with this Agreement 
and the Guaranty Agreement and the loans made under 
this Agreement, and will pay any taxes, assessments or 
charges (including penalties and interest) assessed or 
made by any governmental authority by reason of the 
execution and delivery of this Agreement or of the Notes 
to be executed and delivered hereunder or the execution 
and delivery of the Guaranty Agreement. 
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Secrion 7. Miscellaneous 
| 


71. Notices. Except where otherwise provided, no- 
, tices, statements, requests and demands hereunder shall 
_ be deemed to have been given or made when mailed or de- 


livered to the telegraph company, addressed to the addres- 


see at its address given below : 
Power Reactor Development Com- 
pany 
J. P. Morgan & Co. Incorporated 


Bankers Trust Company 
The Chase Manhattan Bank 


The First National City Bank of 
New York 
City Bank Farmers Trust Com- 
pany 
Bankers Trust Company 
As Trustee under agreement 
with American Brake Shoe 
Company dated May 17, 1940 


7.2. Obligations of Banks Several. 
the Banks hereunder are geveral and not joint and no pro- 
vision hereof shall be deemed to constitute any of the 


parties hereto a partnership, 


7.3. New York Law. 


1911 First Street 
Detroit 26, Michigan 


23 Wall Street 
New York 8, N. Y. 


16 Wall Street 
New York 15, N. Y. 


18 Pine Street 
New York 15, N. Y. 


55 Wall Street 
New York 15, N. Y. 


22, William Street 
New York 15, N. Y. 


16 Wall Street 
New York 15, N. Y. 


The obligations of 


association or other entity. 


This Agreement and the Notes 


shall be deemed to be contracts made under and shall be 
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construed in accordance with and be governed by the laws 
of the State of New York. 


7.4. Changes, Waivers, etc. At the request of the Com- 
pany and with the consent of the holders of not less than 
6624% in aggregate principal amount of the Notes at the 
time outstanding, this Agreement may be amended for the 
purpose of adding any provisions hereto or changing in 
any manner or eliminating any of the provisions hereof or 
for the purpose of modifying in any manner the rights of 
the holders of the Notes: provided, however, no such 
amendment shall (a) extend the fixed maturity of any Note 
or the earlier repayments required by Section 2.6, or re- 
duce the principal amount thereof, or 
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reduce the rate or extend the time of payment of interest 
thereon without the consent of the holder of each Note so 
affected, or (b) reduce the aforesaid percentage of Notes, 
the consent of the holders of which is required for any 
such amendment, without the consent of the holders of all 
Notes then outstanding. No failure or delay by the holder 
of any Note or by the Agent in exercising any right, power 
or privilege hereunder or under the Guaranty Agreement 
shall operate as a waiver thereof, nor shall any single or 
partial exercise thereof preclude any other or further 
exercise thereof or the exercise of any other right, power 
or privilege. 

7.5. Exchange of Notes. At the option of any holder 
thereof, a Note or Notes may be exchanged for two or 
more Notes of like tenor in an aggregate principal amount 
equal to the unpaid balance of the Notes surrendered and 
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the Company agrees to execute and deliver such Notes up- 
on request of such holder. 


7.6. Investment Representations. Bach of the Banks 
represents that it is purchasing its proportionate share of 
the Notes for the account of certain pension trusts for 
investment and not with a view to, or for sale in connection 
with, the distribution of Notes or interests or participa- 
tions therein nor with any present intention of distributing 
or selling such Notes or interests or participations. 


7.7. No Recourse. It is an express condition of this 
Agreement that, except as provided in the Guaranty Agree- 
ment, no recourse whatsoever shall be had under this 
Agreement against any member, officer, director or em- 
ployee as such of, or contributor to, the Company, or of 
any successor corporation, either at law or in equity, and 
whether by the enforcement of any assessment or penalty 
or by virtue of any statute, constitution or rule of law, or 
otherwise. All such rights and claims are expressly 
waived and released as a condition of and in consideration 
for the execution of this Agreement. 


Iw Wrrness Waeneor, the parties hereto have executed 
this Agreement as of the day and year above set forth. 


Power Reactor DeveLopMENT CoMPANY 


By Water L. Crster 
President 


J. P. Morgan & Co. IncorporaTED 
As Trustee of various pension trusts 


By L.S. Haskins 
Vice President 
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Bankers Trust CoMPaNy 
As Trustee of various pension trusts 


By OC. Wapsworte Farnum 
Vice President 
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Tur Coase Manwatran Bank 
As Trustee of various pension trusts 


By James J. O’Brien 
Asst. Vice President 


Ture Fmsr Nationau Crry Bank 
or New Yorr 
As Trustee of various pension trusts 


By H.B. MacApams 
Vice President 


Crry Banx Farmers Trust Company 
As Trustee of various pension trusts 


By H. B. MacApams 
Vice President 


Banxers Trust Company 
As Trustee under agreement with 
American Brake Shoe Company 
dated May 17, 1940 


By C. Wapsworta Farnum 
Vice President 
J. P. Morcan & Co. Incorporatep 
As Agent 


By Joun M. Mever, Jz. 
Sr. Vice President 
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ANNEX A 
[Form or Face or Note] 
, 195 


On July 1, 1970, for value received, Powrr Reactor 
DevELoPMENT Concpany (herein called the ‘‘Company”’) @ 
membership corporation organized under the laws of the 
State of Michigan, promises to pay to the order of 

at the office of J. P. Morgan & 
Co. Incorporated, Agent, 23 Wall Street, New York 8, 
N. Y. the principal sum of $ in lawful 
money of the United States and to pay interest thereon 
from the date hereof until maturity in like money at said 
office at the rate of 4.35% per annum (on the basis of a 360- 


day year) on the first days of January and July in each 
year. 


This Note is one of the Notes referred to in the Loan 
Agreement dated October 30, 1956 between the under- 
signed and J. P. Morgan & Co. Incorporated, Bankers Trust 
Company, The Chase Manhattan Bank, The First National 
City Bank of New York, City Bank Farmers Trust Com- 
pany, each acting as Trustee of various pension trusts, 
Bankers Trust Company as Trustee under Agreement with 
American Brake Shoe Company dated May 17, 1940, and 
J. P. Morgan & Co. Incorporated, as Agent, to which refer- 
ence is made for the terms and provisions thereof, and for 
additional rights and limitations of such rights of the 
maker and payee hereof thereunder, including, but without 
limitation, provisions for making payments of principal, 
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interest and premium, with respect hereof, to the Agent for 
the account of the holder hereof, provisions for mandatory 
payments on account of the principal hereof and provisions 
for the optional prepayment hereof by the Company and for 
the acceleration of the maturity hereof on the occurrence 
of certain events as therein specified. Said Loan Agree- 
ment contains provisions for the amendment thereof at 
the request of the Company and with the consent of the 
holders of not less than 6624% in aggregate principal 
amount of the Notes at the time outstanding for the pur- 
pose of adding provisions to or changing provisions of 
said Loan Agreement or for the purpose of modifying 
in any manner the rights of the holders of the Notes; 
provided, however, no such amendment shall (a) extend the 
fixed maturity of any Note or the earlier repayments re- 
quired by Section 2.6 of said Loan Agreement, or reduce 


the principal amount thereof, or reduce the rate or ex- 
tend the time of payment of interest thereon without the 
consent of the holder of each Note so affected, or (b) re- 
duce the aforesaid percentage of Notes, the consent of the 
holders of which is required for any such amendment, 
without the consent of the holders of all Notes then out- 
standing. 


At the option of the holder hereof, this Note may be 
exchanged for two or more Notes of like tenor in an 
aggregate principal amount equal to the unpaid balance 
of this Note and the Company agrees to execute and de- 
liver such Notes to the holder hereof upon request. 


Power Reactor Devetopment CoMPaNy 


ANNEX B 
[Form or Reversr or Note] 


By a Guaranty Agreement dated , 1956 with 
the banks named on the face hereof, the Company and 
J. P. Morgan & Co. Incorporated, as Agent, each of the 
following companies has severally and unconditionally 
guaranteed the due and punctual payment of the percent- 
age set opposite its name below of the principal of and 
interest of this Note and each of the Notes referred to in 
the Loan Agreement described on the face hereof and of 
the indebtedness represented thereby as and when the same 
shall respectively become due and payable, whether at 
maturity of by declaration or otherwise pursuant to the 
terms of the Notes and Loan Agreement: 


Percentage 

Name of Guarantor Guaranteed 
Central Hudson Gas & Electric Corporation .. 80 
The Cincinnati Gas & Electric Company 1.00 
Columbus and Southern Ohio Electric Company 1.00 
Consumers Power Company 
Delaware Power & Light Company 
The Detroit Edison Company 
Towa-Illinois Gas and Electric Company 
Long Island Lighting Company 
Philadelphia Electric Company 
Potomac Electric Power Company 
Rochester Gas and Electrie Corporation 
The Southern Company 
Wisconsin Electric Power Company 


12 
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ANNEX C 
[Form or Guaranty AGREEMENT] 
GUARANTY AGREEMENT 


Guaranty Agreement dated , 1956 between 
CENTRAL HUDSON GAS & ELECTRIC CORPORA- 
TION, THE CINCINNATI GAS & ELECTRIC COM- 
PANY, COLUMBUS AND SOUTHERN OHIO ELEC- 
TRIC COMPANY, CONSUMERS POWER COMPANY, 
DELAWARE POWER & LIGHT COMPANY, THE DE- 
TROIT EDISON COMPANY, IOWA-ILLINOIS GAS 
AND ELECTRIC COMPANY, LONG ISLAND LIGHT- 
ING COMPANY, PHILADELPHIA ELECTRIC COM- 
PANY, POTOMAC ELECTRIC POWER COMPANY, 
ROCHESTER GAS AND ELECTRIC CORPORATION, 
THE SOUTHERN COMPANY, WISCONSIN ELEC- 
TRIC POWER COMPANY, each acting severally and not 
jointly and herein called the ‘‘Guarantors’’; J. P. MOR- 
GAN & CO. INCORPORATED, BANKERS TRUST 
COMPANY, THE CHASE MANHATTAN BANK, THE 
FIRST NATIONAL CITY BANK OF NEW YORK, CITY 
BANK FARMERS TRUST COMPANY, each acting 
severally and not jointly as trustee of various pension 
trusts, and BANKERS TRUST COMPANY as Trustee 
under agreement with American Brake Shoe Company 
dated May 17, 1940, herein called the ‘“‘Banks’’; J. P. 
MORGAN & CO. INCORPORATED, as Agent for all the 
Banks, herein called the ‘“‘Agent’’; and POWER RE- 
ACTOR DEVELOPMENT COMPANY, herein called the 
‘<Company’’. 
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Wurneas, the Company has executed and delivered to the 
Banks and the Agent a Loan Agreement dated October 
30, 1956, in the form of Exhibit A hereto, herein called the 
“Loan Agreement’’, and proposes to borrow thereunder 
$15,000,000 to be evidenced by its promissory notes (being 
in the form set forth in Exhibit A and herein called the 
‘‘Notes’’) maturing July 1, 1970 and bearing interest at 
4.35% per annum; and 


Wnenreas, each of the Guarantors is a member or & 
parent of a member of the Company or a contributor to 
the Company and each of the Guarantors is interested in 
furthering the work of the Company; and 


Wuenzas, in order to induce each of the Banks and the 
Agent to execute said Loan Agreement and to induce the 
Banks to make the loans therein provided for, each of the 
Guarantors is willing to guarantee, severally and not 
jointly, the payment when due of a percentage of the prin- 
cipal of and interest on the Notes as hereinafter provided; 
and 


Wuensas, due corporate proceedings have been taken by 
each Guarantor and all necessary authorizations or ap- 
provals of governmental administrative agencies or other 
regulatory bodies have been obtained with respect to the 
exccution on its behalf of this agreement and its uncon- 
ditional several guaranty herein provided for; 


The Guarantors severally covenant and agree as fol- 
lows: 


Firsr: Each Guarantor hereby severally agrees with 
the Banks and the Agent to guarantee and does hereby 
unconditionally guarantee, the due and punctual payment 
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of the percentage set opposite its name below of the prin- 
cipal of and interest on each and every one of the Notes 
and of the indebtedness represented thereby, as and when 
the same shall respectively become due and payable, 
whether at maturity or by declaration or otherwise, pur- 
suant to the provisions of the Notes and of the Loan 
Agreement, and in case the Company shall fail to pay the 
principal of or interest on any of the 
13 

Notes and of the indebtedness represented thereby, as and 
when the same shall respectively become due and payable, 
whether at maturity or by declaration or otherwise, pur- 
suant to the provisions of the Notes and the Loan Agree- 
ment, each Guarantor severally covenants and agrees duly 
and punctually to pay, in the manner provided in Section 
2.8 of the Loan Agreement, the percentage of the same set 


opposite its name below: 


Percentages 

Name of Guarantor Guaranteed 

Central Hudson Gas & Electric Corporation .. .80 

The Cincinnati Gas & Electric Company A 

Columbus and Southern Ohio Electric Company . 1.00 

Consumers Power Company 

Delaware Power & Light Company 

The Detroit Edison Company 

Towa-Illinois Gas and Electric Company 

Long Island Lighting Company 

Philadelphia Electric Company 

Potomac Electric Power Company 

Rochester Gas and Electric Corporation 

The Southern Company 

Wisconsin Electric Power Company 
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Each Guarantor agrees that every payment made by it 
on account of principal of or interest on the Notes pursuant 
to its guaranty herein shall constitute a contribution by it 
to the Company to aid it in its scientific research and de- 
velopment and otherwise to further the work of the Com- 
pany and in no event shall be deemed an advance or loan 
to the Company which is subject to repayment or which 
creates a claim of any kind against the Company. 


Secoxp: Each Guarantor hereby authorizes and directs 
the Company, in the name and on behalf of such Guarantor, 
to cause to be endorsed on the back of each Note executed 
and delivered by it a legend in the form set forth in Annex 
B to the Loan Agreement. 


ump: Each Guarantor assents to the terms, covenants 
and conditions of the Notes and of the Loan Agreement 
and irrevocably waives presentation, demand or protest of 
any of the Notes and any and all notice of any such pre- 
sentation, demand or protest. The obligation of each 
Guarantor hereunder or under its guaranty of a percentage 
of the principal of and interest on each of the Notes shall 
not be affected by the recovery of any judgment against 
the Company or any successor corporation, or by the levy 
of execution under any such judgment, or by any action 
or proceeding taken by the Agent or by the holder or 
holders of any of the Notes, either under the Notes or un- 
der the Loan Agreement, for the enforcement thereof or 
in the exercise of any right or power given or conferred 
thereby, or by any delay, failure, or omission upon the 
part of the Agent to enforce any of the rights or powers 
given or conferred by the Loan Agreement or this agree- 
ment, or by any delay, failure or omission on the part of 
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any holder or holders of the Notes to enforce any right of 
such holder or holders against the Company or any suc- 
cessor corporation, or by any action of the Agent, or by 
any holder or holders of said Notes in granting indulgence 
to the Company or to any successor corporation or in grant- 
ing any extension of time of payment, or in waiving or 
aequiescing in any default upon the part of the Company 
or any successor corporation under the Notes, 


14 
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or under the Loan Agreement, or by any breach, alteration, 
change or enforcement of any of the terms and provisions 
of the Loan Agreement or otherwise in respect thereof 
or by any other act or delay or failure to act or by any 
other thing which may or might in any manner or to any 
extent vary the risk of any Guarantor under this agree- 
ment or under the guaranty of its percentage of the prin- 
cipal of and interest on said Notes, in accordance here- 
with; it being the purpose and intent of the parties hereto 
that the said several guaranties and the several obliga- 
tions of the Guarantors hereunder shall be absolute and 
unconditional under any and all circumstances, and shall 
not be discharged except by payment as herein provided, 
and then only to the extent of such payment or payments. 


Fourta: Each Guarantor agrees that its right to pay- 
ment of principal of and interest on any indebtedness that 
may hereafter exist from the Company to them is hereby 
expressly subordinated to the prior payment of the Notes 
and any other guaranteed indebtedness hereafter incurred 
by the Company as permitted by clause (b) of. Section 4.3 
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of the Loan Agreement (the Notes and any such other 
guaranteed indebtedness being herein called ‘‘Guaranteed 
Indebtedness’’) as follows: 


Upon any distribution of assets of the Company upon 
any dissolution, winding up, liquidation or reorganization 
of the Company, whether in bankruptcy, insolvency or re- 
ceivership proceedings or upon an assignment for the 
benefit of creditors or any other marshalling of the assets 
and liabilities of the Company or otherwise, 

(a) the holders of Guaranteed Indebtedness shall 
first be entitled to receive payment in full of the prin- 
cipal thereof and the interest due thereon before the 
Guarantors or other members of the Company (here- 
inafter collectively called the ‘‘members of the Com- 
pany’’) are entitled to receive any payment upon the 
principal of or interest on any indebtedness from the 
Company to them; and 


(b) any payment or distribution of assets of the 
Company of any kind or character, whether in cash, 
property or securities to which the members of the 
Company would be entitled except for these provisions 
shall be paid by the trustee or agent or other person 
making such payment or distribution (or by the mem- 
bers of the Company if received by them) direct to the 
holders of Guaranteed Indebtedness or their represen- 
tative or representatives ratably according to the ag- 
gregate amounts remaining unpaid on account of the 
principal of and interest on Guaranteed Indebtedness 
held or represented by each, to the extent necessary to 
make payment in full of all Guaranteed Indebtedness 
remaining unpaid, after giving effect to any concurrent 
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payment or distribution to the holders of Guaranteed 
Indebtedness. 


Nothing contained herein is intended to or shall impair, 
as between the Company, its creditors other than the 
holders of Guaranteed Indebtedness and the members of 
the Company the obligation of the Company, which is un- 
conditional and absolute, to pay to such members the prin- 
cipal of and interest on any indebtedness from the Com- 
pany to them as and when the same shall become due and 
payable in accordance with its terms, or to affect the rela- 
tive rights of the members and creditors of the Company 
other than the holders of Guaranteed Indebtedness, nor 
shall anything herein prevent any member from exercising 
all remedies otherwise permitted by applicable law upon 
default in the payment of any indebtedness of the Com- 
pany to it, subject to the rights, if any, under these pro- 
visions of the holders of Guaranteed Indebtedness in re- 
spect of cash, property or securities of the Company re- 
ceived upon the exercise of any such remedy. 


Firrtx: Paragraphs First to Fourth of this agreement 
are made by each Guarantor for the benefit of each of the 
Banks, the Agent and the several holders from time to 
time of 
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the Notes and of any other Guaranteed Indebtedness of 
the Company, and may be enforced directly by the holders 
of the Notes and such other Guaranteed Indebtedness ‘or 
by any of them, from time to time, as often as occasion may 
arise, or by the Agent for the benefit of the holders of 
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the Notes. The Agent, however, shall not be under any 
obligation to take any action for the enforcement of this 
agreement or of the guaranty of any Guarantor hereunder, 
unless requested to take such action by a writing signed 
by or on behalf of the holders of not less than 25% in prin- 
cipal amount of the Notes then outstanding and tendered 
reasonable indemnity against the expenses and liabilities 
which it may incur in connection with or by reason of such 
action. 


Sixrs: The Agent shall not be responsible for the re- 
citals herein. The Agent shall not be accountable in re- 
spect of the form, validity or enforceability of this agree- 
ment, or of any of the provisions hereof, nor of the several 
guaranties of the Guarantors hereunder, and it makes no 
representation with respect thereto. All rights of action 
under this agreement or under the said guaranties may he 


enforced by the Agent without the possession of any of 
the Notes, or the production thereof on the trial or other 
proceedings relative thereto. 


Sevento: It is an express condition of each of the 
several guaranties provided for in this agreement that no 
recourse whatsoever shall be had under said guaranty 
against any stockholder, officer, director or employee as 
such of any Guarantor, or of any successor corporation, 
either at law or in equity, and whether by the enforcement 
of any assessment or penalty or by virtue of any statute, 
constitution or rule of law, or otherwise. All such rights 
and claims are expressly waived and released as a condi- 
tion of and in consideration for the execution of this agree- 
ment and of said legend endorsed on the Notes. 
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Excuta: All covenants and agreements herein con- 
tained shall bind and inure to the benefit of the successors 
of the parties hereto respectively, and any successor 
Agent duly acting as such under the terms of the Loan 
Agreement or any trustee acting under any indenture 
pursuant to which Notes have been issued shall be deemed 
to be a successor of the Agent under the provisions of this 
agreement. 

Nixta: This agreement shall be deemed to be a con- 
tract made under and shall be construed in accordance 
with and governed by the laws of the State of New York. 
Neither this agreement nor any provision hereof may 
be changed, waived, discharged or terminated orally but 
only by an instrument in writing signed by the party 
against which enforcement of the change, waiver, dis- 
charge or termination is sought. 

Ix Wrrvess Wuereor the parties hereto have executed 
this agreement as of the day and year above set forth. 


Centra, Hupson Gas & Exectraic Corporation 


Vice President 


Tre Crncrnnatr Gas. & BExecrric Company 


Vice President 
16 
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Cotumsus anp SovutHerN Onto Execrric Company 


Vice President 
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Consumers PowEr ComMPaNy 


Vice President 


Detaware Power & Licut Company 


Vice President 


Tar Derrorr Epison ComPaNy 


Vice President 


Towa-Intrvois Gas aND Execrric Company 


Vice President 


Lone Istanp LicatTine ComMPaNY 


Vice President 


PurmapELPHia ELECTRIC ComPany 


Vice President 
17 


Poromac Execraic Powe ‘ComMPaNY 


Vice President 


Gas anp Execraic CoRPORATION 


Vice President 
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Tue SovrHern Company 


Vice President 


Wisconsin Execrric Power Company 


Vice President 


J. P. Morcan & Co. Incorporatep 
As Trustee of various pension trusts 


Vice President 


Bankers Trust Company 
As Trustee of various pension trusts 


Vice President 


Tue Coase Mannattan Bank 
As Trustee of various pension trusts 


Vice President 
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Tue First Narionat Crry Banx or New Yorx 
As Trustee of various pension trusts 


Vice President 


Crry Bank Farmers Trust Company 
As Trustee of various pension trusts 


Vice President 


Banxers Trust Company 
As Trustee under agreement with American 
Brake Shoe Company dated May 17, 1940 


Vice President 


J. P. Morcan & Co. IncorPoraTED 


Vice President 
19 
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Application Exhibit XXIV 


(CONTRIBUTION COMMITMENT LETTERS FROM. 
PRDC MEMBERS; ONLY ONE SAMPLE PRINTED) 
ALABAMA POWER COMPANY 
BremincHaM 2, ALABAMA 


October 23, 1956 


Power Reactor Development Company 
1911 First Street 
Detroit 26, Michigan 


Gentlemen: 


‘As one of the companies interested in the experimental 
power reactor project of Power Reactor Development Com- 
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pany (PRDC) to determine the soundness and economy of 
producing electrical energy for public utility service by 
means of a nuclear power reactor of the type which PRDC 
is constructing, and in order to promote the scientific re- 
search purposes of PRDC and to aid in advancing learning 
and technology in the field of atomic energy, and in consid- 
eration of the pledges of others similarly interested aggre- 
gating with this commitment not less than $21,000,000: 
We hereby agree to contribute to PRDC the sum of 
$160,000 per year for five years, commencing with the 
year 1956, subject to call by PRDC and payable from 
time to time within 30 days after each such call. 


Such payments shall be cumulative, i.e. any payment 
not called in a given year may be added in whole or in 
part to the payment called in any subsequent year. 
Any payments already made to PRDC at the date of 
this commitment shall be credited against the earliest 
call. 


This commitment shall be subject to the obtaining by 
us of satisfactory approval and consent of any public 
regulatory agencies having jurisdiction. 


Yours very truly, 
ALABAMA POWER COMPANY 


By Watrer Basetp 
Executive Vice President 
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PRDC ENRICO FERMI ATOMIC POWER PLANT PROJECT 
CONSTRUCTION ESTIMATE 
Description Material Labor 
Structures and Improvements 


General Fill 
Dredge and grade fill on site .. 


- 


HB 
33 


Site Improvements 
Finish grading and gravel ... 
Roads and parking area 
Railroad track 
Yard Piping all services 
Storm sewers, drains and catch 
basins 


RBS 
3333 


8 
3 


Total Material and Labor ..$ 103,000 


Contingencies 


Reactor Plant Structures 

Beactor containment vessel 

excavation foundations and 

external concrete work ....$ 228,400 $ 242,600 
Containment vessel 735,250 
Internal structural and con- 

crete work and equipment 

decay tanks 841,525 511,490 1,353,015 
Element decay and storage 

structure 228,585 199,865 428,450 
Repair shop and shipping ... 54,795 141,160 
Office building 150,000 275,000 


Boiler rooms 

Service buildin; 

Hot cave building 

Sodium storage and inert gas 
building 

Control room relay and switch- 
gear rooms 

Electrical equipment room .. 

Connecting passageways be- 
tween buildin 


12/31/56 


Description Material 


Reactor Plant Structures (Contd) 
Stack $ 
Fan rooms and stack 


Total Material and Labor ..$ 2,832,125 
Contingencies 283,275 


$ 3,115,400 


Reactor Plant Equipment 

Primary shield tank including 

steel and graphite shielding 

gas cooling system and re- 

actor vessel supports $ 382,500 
Reactor vessel including steel 

shielding internal structures, 

heating system 1,107,300 
Rotating plug including shield 

disks, index system, controls, 

drives, Nak and gas seals.. 556,350 
Control rods including fast 

neutror poison 
Control rod actuators 
Tonization chambers 


Labor 


$ 10,000 
10,000 


$1,740,750 


174,050 
$1,914,800 


$ 85,000 
25,000 


$ 4,572,875 


457,325 
$ 5,030,200 


$ 477,500 
1,194,800 


626,350 


228,800 
307,100 
36,000 
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Overhead crane with gripper 
150 t, and auxiliary 25 t, re- 
mote control from operating 
floor 

Offset element handling me- 
chanism 

Element memory system .... 

Element transfer rotor and 
drive 

Element transfer cask and car 

Element transfer and cleanup 

Underwater hydraulic opr cart 

Decay storage racks 

Decay building gas and water 
systems and disassembly 


machinery 
290,000 


Total Material and Labor. .$ 4,878,950 
Contingencies 


$ 5,610,700 


Liquid Metal System 


Primary System Na to Na 
Sodium pumps including sump 
tanks and drives and heat- 
INS fe disiectciewisineeae oeetmes $ 480,000 


12/31/56 
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Description Material 


Primary System Na to Na (Contd) 
Pump tank insulation $ i 
Intermediate heat exchanger 925,000 
Heat exchanger insulation .. 15,000 
Main loop piping including 

blanket fiow and overflow 
piping with supports 


360,000 


$ 5,647,450 
115,500 847,250 


$ 884,000 $ 6,494,700 
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6” blanket flow control valves 

(bellows seal) 33,000 
Secondary containment and 

leak detection system 70,000 
Pipe insulation including 

boron carbide covering .... 20,000 
Overflow tank 25,000 
Overflow pumps and motors.. é 125,000 


Total Material and Labor. .$ 1,820,000 $ 188,000 $ 2,008,000 


Contingencies ............... 546,000 66,000 612,000 
Total. |. ceacisenws dies ceals $ 2,366,000 $ 254,000 $¢ 2,620,000 


Secondary System Na to Water 
Steam generators .......... $ 600,000 ¢$ 50,000 
Steam generator insulation. . 20,000 
Steam generator supports .. 3,000 1,500 
Sodium pumps and drives ... 390,000 15,000 
Pump insulation 7,000 
Pump supports 2,000 1,500 
Main loop piping, supply and 
return including supports... 102,000 30,000 


Pipe heating and controls ... 14,000 6,000 
Secondary containment and 
leak detection system 40,000 20,000 
Pipe insulation 15,000 
Total Material and Labor. .$ 1,194,000 $ 124,000 $¢ 1,318,000 


Contingencies 358,000 37,000 395,000 
Lotal <ssacivsesdiasesesces $ 1,552,000 $ 161,000 $ 1,713,000 


Liquid Metal Storage 

Storage tanks, three 15,000 

gal, three 6000 gal ........ $ 150,000 $ 30,000 $ 180,000 
Tank heating 60,000 30,000 90,000 
Tank supports 8,000 5,000 13,000 
Unloading and purification 

system including Nak cool- 

ing 200,000 50,000 250,000 


Total Material and Labor..$ 418,000 $ 115,000 $ 533,000 
12/21/56 , 
449 


Description i Labor Total 
Contingencies $ 34,000 ¢$ 159,000 


$ 149,000 $ 692,000 


Other Reactor Plant Equipment 

and Facilities 
Hot cave structure and equip- 

ment $ 56,000 ¢$ 264,000 
Conventional physics and 

chemical laboratory equip- 

ment 5,000 150,000 
Health physics instruments 

and equipment 40,000 200,000 
Health physics wiring and 

conduit 60,000 75,000 
Inert gas system including 

vent gas system 80,000 250,000 
Reactor plant instrumentation 

and control boards 150,000 850,000 
Instrument wiring and tubing 100,000 200,000 
Steam and feedwater piping 

from steam generator outlet 

to steam generator enclo- 

sure wall 80,000 230,000 
Steam generator instrumenta- 

tion including control air 

compressor, tubing etc .... 60,000 100,000 
Accessory electric equipment 291,000 907,000 
Emergency power supply 

15,000 165,000 


Total Material and Labor. .$ 2,454,000 $ 937,000 $ 3,391,000 
Contingencies 281,000 1,017,000 


$ 3,190,000 $1,218,000 $ 4,408,000 


Initial Operating Supplies 
Neutron source $ 2,000 ¢$ 20,000 
Initial core elements 23,000 256,000 
Initial blanket elements .... 143,000 520,000 
Initial sodium, inert gas, Nak 


15,000 265,000 


Total Material and Labor. .$ $ 183,000 $ 1,061,000 
Contingencies 54,000 317,000 


$ 237,000 $ 1,378,000 


12/31/56 


Description 
Miscellaneous Reactor Plant 
Equipment and Facilities 
Office furniture and equip- 
ment 
Transportation equipment . 
First aid equipment 
Maintenance tools and equip- 
ment 
Waste disposal equipment ... 
Shipping casks 
Miscellaneous systems and 
power plant equipment .... 
Cold element assembly equip- 


Total Material and Labor..$ 524,000 
Contingencies 78,000 


Total sires sstetisie vwisicteteters $ 602,000 $ 92,000 $ 694,000 
Total Material and Labor ...$18,233,400 $5,235,400 $23,468,800 


Construction plant, equip- 
ment rental, tools and fee.. $ 2,977,000 
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Spare parts, control rods, rod 
actuators, core and blanket 
elements 

Preoperation testing after 
construction 

Personnel training 

Initial operation low to full 
load 

Interest during construction 

Engineering services and ex- 
penses 

Local taxes etc 

Working capital 
Toran Esrmmatep Piant Cost 


HES/ak 12/31/56 
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PRDC ENRICO FERMI ATOMIC POWER PLANT ee 
TOTAL ESTIMATED PLANT COST BY YEARS 


(Figures are in Thousands of Dollars) 
1956 1957 1958 1959 1960 
38.9 


Site rovernents ny 5 0 
See $1,500.0 $ 6302 200.0 
1,410.0 


$8,110.0 
775.0 


$9,750.0 $12,019.9 $2,6062 
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Total Estimated Plant Cost by Years Excluding orking Capital of $1,175.0 
and Allowance of $3,000.0 for Equipment and Devices to be Furnished by 
Atomic Power Development Associates 


1956 1957 1958 1959 1960 Total 
$885.0 $5,063.9 $7,650.0 $12,019.9 $2,606.2  $28,225.0 


12/31/56 
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PRDC ENRICO FERMI ATOMIC POWER PLANT 
PROJECT 


Estimated Construction Administrative and 

Research and Development Costs During 

Construction, and Pre-Operational Testing 
Period (1956-1960) 


(Figures are in Thousands of Dollars) 


Estimated Plant Cost 
(Excluding Working Capital and 
Allowance for equipment and 
devices to be furnished by 
Atomic Power Development Associates) $28,225.0 


Estimated Cost Savings to PRDC 

of equipment and devices to be 
furnished by Atomic Power Development 
Associates. 

Working Capital 

Administrative Expenses during 
Construction and Pre-Operational 
Testing (1956-1960) 


Research and Development Costs 
during Construction and Pre- 
Operational Testing (1956-1960) 
To be paid for by PRDC ........ $5,000.0 


To be furnished in kind by APDA .. 4,000.0 9,000.0 


Total Overall Costs $43,216.0 
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Application Exhibit XXVIII 


(SEE ALSO LATER EXHIBIT, APPLICATION 
EXHIBIT XLIII, TR. PP. 6065-69) 


POWER REACTOR DEVELOPMENT COMPANY 
ENRICO FERMI ATOMIC POWER PLANT PROJECT 


STATEMENT OF SOURCE AND APPLICATION OF 
CASH DURING CONSTRUCTION PERIOD 


Arthur Andersen & Co. 
Detroit 


December 31, 1956 
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POWER REACTOR DEVELOPMENT COMPANY 
ENRICO FERMI ATOMIC POWER PLANT PROJECT 


STATEMENT OF SOURCE AND APPLICATION OF 
CASH DURING CONSTRUCTION PERIOD 


At the request of the Company, the attached statements 
have been prepared showing the source and application of 
cash during the construction period, which period includes 
the years 1956 through the years of pre-operational testing, 
1960. Power Reactor Development Company has received 
an opinion from its tax counsel, Mr. Roswell Magill, that 
it is exempt from Federal income taxation as a non-profit 
scientific institution under Section 501 of the Internal Re- 
venue Code of 1954. A request for ruling that it is such a 
tax-exempt organization is now pending before the Internal 
Revenue Service. Schedule 1 is a statement of source and 
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application of cash during the construction period based on 
the assumption that the company will not be subject to 
Federal income tax liability during this period. 


In addition, a statement of source and application of 
cash has been prepared on the assumption that, contrary to 
the opinion of its tax counsel, favorable action will not 
be received on its pending request for ruling. Schedule 2, 
showing source and application of cash during the con- 
struction period, is based on the assumption that there will 
be Federal income tax liability. 


[5538] 


Cash sources are based upon the commitment contracts 
in existence between the Company and its members, and 
upon the Loan Agreement between the Company and J. P. 
Morgan & Co., Incorporated, as agent for certain banks. 


Cash applications are based upon data furnished by Com- 
monwealth Associates, Inc., architects and engineers for 
the project, and by Company personnel. Commonwealth 
Associates, Inc., furnished the estimated annual plant costs. 
Company personnel furnished the estimated remaining 
annual cash applications such as direct research and de- 
velopment cost, administrative expense, interest expense, 
and local taxes. 


In determining the Federal income tax liability shown 
on Schedule 2, contributions by the members are treated as 
taxable income to the Company. Tax deductible expenses 
are cash expenditures other than those capitalized as plant 
cost. In accordance with an opinion of tax counsel for the 
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Company, cost of the plant (exclusive of the estimated site 
improvement costs) in excess of the cost of conventional 
facilities is considered as research and development ex- 
pense. Cost of a conventional steam plant of the same 
capacity is estimated by Company engineers to be approxi- 
mately $13,200,000. 
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SCHEDULE NO. 1 
STATEMENT OF SOURCE AND APPLICATION (OF CASH 
DURING CONSTRUCTION PERIOD 
ASSUMING THAT COMPANY HAS NO FEDERAL INCOME TAX LIABILITY 


Dee eT Oe eee 


Particulars 


Source of cash- 
Contributions (see Note 1) 
Long-term bank loans 


Total source of cash 


Application of cash- vs ‘ 
| Plant expenditures (see Schedule No. _4 Daw Ss 
Interest 


Property taxes 
Direct research and development cost 


$1,135,000 


- 1,500,000 


ene eee 


Total application of cash (see Note 2) 


‘Net cash increase (decrease) during year 


Cash balance - end of year 


$1,135,000 


$ 916,400 


Sesusaskes 


$ 916,400 


SescuezEss 


NOTES: 
(1) A contribution in kind to the extent of $1,000,000 is 
reflected in the contributions to be received in 
1958 as the goods and services to be contributed will 
be required in that year under the construction schedule. 


(2) Total estimated project consists of- 
Total application of cash by PRDC (see Line No. 8) 
Working capital 


Total PRDC cash requirement 
Value to PRDC of research, development, test devices 


and equipment to be provided by Atomic Power 
Development Associates | 


\ 
Total estimated project | 
| 


$35,041,000 
1,175,000 


$36,216,000 


7,000,000 
$43,216,000 


$5,205,000 


36,863,900 


$1,136,100 


$2,052,500 


““$ -2,572,500 


7,000,000 


$ 7,435,000 
450,000 
65,000 
2,500,000 


$10,450,00 


$ (877,500) 


$ 1,175,000 


SeSBsveersss 


$11,619,900 
600,000 
150,000 
1,000 ,000 


$13,369,900 


\ 
! 


. 


Ttest year) 


$5,546,200 


$2,326,900 
600 ,000 
295,300 


$3,222,200 


$2,324,000 


$3,499,000 


sescskesse 


\ 


$23,540,000 
15,000,000 


$27, 721,80 
1,800 ,00 


$35,041,000 


(3,499,000 


S 
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EXHIBIT XXVIII 
SCHEDULE NO. _2 


STATEMENT OF SOURCE AND APPLICATION OF. CASH 
DURING CONSTRUCTION PERIOD 
ASSUMING THAT COMPANY HAS FEDERAL INCOME TAX LIABILITY 


Particulars 
(test year 


Source of cash- 
Contridutions (see Note) $ $2,572,500 $5,546,200 $23,540,000 
Long-term bank loans : 7,000,000 - 15,000,000 


Application of cash- 
Plant expenditures (see Schedule No. $1,135,000 $5,205,000 $7,435,000 $11,619,900 $2,326,900 $27,721,800 
Interest - 150,000 450,000 600,000 600,000 1,800,000 
Property taxes - 8,900 65,000 150,000 295, 300 519,200 
Direct research and development cost - 1,500,000 2,500,000 1,000,000 - 5,000,000 
Federal income tax payments (refunds) 
(see Schedule No. 3 ) Linz 149,300 697,200 (846, 500) 503,100 503,100 


Net cash increase (decrease) during year $ 438,900 $ (31,000) $ 2,995,900 


Cash balance - end of year $ 767,100 $1,206,000 $1,175,000 


eesseesuss smesteecss Sessssuexs 


A contribution in kind to the extent of $1,000,000 is 
reflected in the contributions to be received in 
1958 as the goods and services to be contributed will 
be required in that year under the construction schedule. 


CALCULATION OF FEDERAL INCOME TAX PAYMENTS DURING CONSTRUCTION PERIOD 


Particulars 
Contributions 


Expenses deductible for tax purposes- 
Direct research and development cost 
Portion of plant expenditures considered 

to be research and development cost 
(see Schedule No. 4) Aint 
Interest payments 
Property taxes 


Total 
Net taxable income (loss) 


Federal income tax liability 


Federal income tax payments (refunds) 


$2,051,400 


412,900 


149,300 


$ 1,500,000 


2,653,200 


$(45312,100) 


$ - 


$ 697,200 


$ 2,572,500 


$ 2,500,000 


3,837,800 
450,000 
65,000 


$ 6,852,800 


weer e- eee 


$ (4,280,300) 


$13,369,900 


$ 1,000,000 


5,998,000 
600,000 
150,000 


$ 7,748,000 
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EXHIBIT XXVIII 
SCHEDULE NO. _3_- 


1,181,000 
600,000 
295,300 


$1,106,200 


senmstassz=s 


$ 503,100 


$23,540,000 


$ 5,000,000 


14,082,900 
1,800,009 
519,200 
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SCHEDULE NO. _4 


CALCULATION OF PLANT EXPENDITURES AND PORTION CONSIDERED RESEARCH AND DEVELOPMENT COST 


BASED ON ESTIMATED EXPENDITURES 


Particulars 


Total estimated plant cost per 
Aaunsngestth Kenoctetes, Inc $ 885,000 $5,063,900 $7,650,000 $12,019,900 $2,606,200 $28,225,000 


Ad justments- 


Deduct- Interest during construction - é 
included in estimated plant cost (150,000) (450,000) (600,000) (600,000) (1,800,000) 
Decuct- Property taxes included in 

estimated plant cost = (8,900) (65,000) (150,000) (295, 300) (519,200) 
Add- Administration expenses /* 250,000 300,000 300,000 350,000 16,000 1,816,000 


t 


Plant expenditures ; $1,135,000 $5,205,000 $7,435,000 $11,619,900 $2,326,900 $27,721,800 


Deduct- Site improvements — . (335,000) (65,000) - - (38,900) (438,900) 


Deduct- Estimated cost of conventional _ ' : 
steam plant (387,100) (2,486,800) (3,597,200) (5,621,900) (1,107,000) (13,290,000) 


Portion of plant expenditures considered 


research and development cost i $ 412,900 $ 5,998,000 $1,181,000 
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APPLICATION EXHIBIT VII-B 


SPECIJL WCLEA® MATERIALS ~ REQUIRED AXD PRODUCED 


Meokiy Subspeend)y Removal Prosren 
PY) ae ae ° 2 


(e) = Fabrication 
(4) = Required for 
(adato)<(0) 


2 (Kg) \ 
= Difference: (a)-(d)=(c)a(e) (Kg) 
Inventory 


Tear End 


(XK) 
Decay Storage i 
In Fabrication Pina 


L. Totad (Ke) 


() - Plutonium from Irradisted Sul= 


asvenblii 
(4) - 09255 Consuaed (Ke) 


Ranket 
i} @ Required fron AEC (Kg) 


7 Returned to AEC as Borep (Xe) 


@) = Fabrication Loe 
{3} = Required for Reset (re) 
(a)-(0) Xe} 
1. Subassemblies 
2. Uranium (Xg) 


(e) - Returned to AEC after Irradiation 


2. Sudaseenbiies 
2. Uranium (Kg) 


{f) - Datterences (5)-(B)=(e)=(a) (Re) 


(e) - Year 
1. In Reactor (Kg) 


2. In Decay Storage ' 
3- In Fatrication Bid | 


&. Total (Xe) 


(h) = Plutontun from Irrediated Sub- 


assemblies (Kg) 


© 108 Mo = 908 0 (27% Enriched in 0-235) 


AEC as Serep (Kg) 
Leases (Kg) as 


1,292.1 
3,285.0 


8.85 
27.29 


6.01 


3,267.6 
657.0 
2.6 


120 
2,028,0 


142 
3,045.7 
fa77) 


1,992.9 
1,248.3 

219.0 
3,400.2 


18.75 
48,36 


18,063.4 


3,729.7 
1.9 


26 


1,915, 


262 


12,335.8 


2,530.0 


2L,55L.6 


3uL 
18,252.21 
6,302.5 


42,222.9 
10,955.21 

7,052.6 
59,130.06 


48.76 


uso 
25,709.0 


800 
$0,33L.9 
(2L,025.9) 


11,122.9 
13,872.0 

5,052.62 
60,0L6.0 


119.13 


yo 
n 


3.0 


3,369.8 
673.4 
2.7 


123 
2,093.7 
w2 
2,959.3 
t 265.6) 
1,992.9 
2,554.9 
438.0 
3,985.8 


79 
24,576,3 
uso 


25,604 
2,945.9 


63,150.8 
78.62 


u30 
60 


3.0 


4,109.6 
621.3 
3.3 


150 
3,285.0 


150 
3,128.5 


1,992.9 
1,992.9 


3,985.8 
06 
129.88 


33,099.8 
7,613.9 
30.5 


u30 
60 


3.0 


L931. 
985.5 
3.9 


180 
3,942.0 


162 
3,375.6 
Soo. 


1,992.9 
1,554.9 

832.2 
4,380.0 


12,03 
130,22 


70,095.3 
1,007.9 


i) 


902 
56,031.4 


558 
32,370,0 
23,001. 


L,229.2 
843.2 
3.4 


154 
3,372.6 


162 
27,L55.4 
868 


$u,2L1.7 
(26,736,3) 


159.97 


u,L35.3 
6) 


3.5 


162 
3,547.3 


172 
3,553.3 
(35.5) 


2,992.9 
1,790.1 

7hi.6 
L,U67.6 


Ub.70 
138.76 


* U82 
27,027. 


uso 
25,291-7 
2,335-7 


9,L25.8 
62,635.0 


117,2b 


3,723.0 


151 
3,1L5.6 
S774 


1,992.9 
1,379.7 
1,521.1 
L,383.7 


39.14 
122.13 


6,211.0 
13,231.7 
$2.9 


852 
$2,926.14 


31 
23,908.5 
29,017.9 


U,16L.3 
832.2 
3.3 


152 
3,326.8 


U2 
2,958.8 
370.0 


1,992.9 
1470.2 
1,379.7 
5,102.7 


3.92 
14.05 


3,400.2 
7,27b.2 
29.2 


SOL 
29,096.8 
$8 


53,6%6.5 
(24,589.7) 


6,831.3 
161,12 


5 
32,373.8 


638 
38,532.8 
(6,159.0) 


41,122.9 
12,418.7 
10,118,3 
63,0599 


1223.71 


170 223 
3,723.0 2693-7 
3, ne 2,959.1 

"(20.5)  C2es.h 


1,992.9 
1,992.9 


423 
2,617.1 
$1, ron? 15,482.7 

(27,091.1) (25,882.7) 


4,122.9 
15,529.5 


$6, 65204 
159.83 


6.75 


a) - red for Reector 
ee tore: 


2. Orenium (Kg) 
(f) - Difference: (a)-(b)-(0)-(e) (Ke) 
(g) - Year End Inventory 

2. In Reactor (Kg) 

2. In Decay Storage (Kg) 

3. In Fabrication (Kg) 

be Toted (Kz) 
(h) © Fintonine fram Irradiated Sab- 

esoendiies (Kg) 


Redial Blanket 
Ta) - Required from AEC (Kg) 
{b} = Returned to AEC as Serep (Kg) 
(e) - Fabrication Losess (Kz) 
(d) - Required for Reactor Cycling 
{a)—(b)}-(0} 
1. Subsssunbdlies 


2. Urenium (Kg) 
{e) = Returned to A3C after Irradiation 
1. Sabsseumblies 


2. Uremium (Ke) 
3 - Dafferenser (n)=(d)-(c)-(e) (Ke) 
«) = Year End Inventory 


TARA aained in Ivresisted Core and 


Manket Klenente Returned to ARC (Ke) 


bre 
Required Prem ABC (Kg) 


bry 


3133.9 
38,602.2 
L,52L.8 
$373.2 
48,500,2 


23.15 


Uk 


42.0 


70.7 


2.7 


1 
4,155.0 
= 168 
U,6uL.0 
tu89:0) 


2,520.7 
2,520.7 


§,041.L 
9.65 


S3,2hbed 
20,040, 
u2. 


1,0& 
5,507.7 


13.79 


28,656. 
5,72d.7 
2 


340 
2,709.9  23,905.1 
3,459.3 2,335.3 


9,098. 
83,L20.0 
99.78 


156.58 


3.3 


5,318b 
13.72 


23,189.60 


705 
19,709.21 


(26,579.5) 


?: 
5,373.2 
58,903.8 


59.6b 


12.40 


3.3 


91.30 


113.81 


3.3 


2,520.7 
2,188.3 

941.8 
5,650.8 


14.79 


32,5U8.0 
*"26.0 


368 
26,017.6 


46 
29,308.8 
(3,291.2) 


1,911.3 
6,721 


13.75 
60,320.0 


12,05b.4 
48.2 


682 
8,217.4 
280 
19,739.25 
26,177.9 
38,602.2 
40,0162 
6,787.2 
405.6 


56.u9 


109.38 


3.3 


$267.2 
1,052.6 
4.2 


12 
L,220,L 


31,132.9 


221, 


2.9 


382 
2h, 986.L 
708 


19, 766.1. 
(2h,879.7) 


8,766.2 
0,377.2 


18,15 


198,0L 


303 


69.12 


128.8 


3.3 


222 


$175.2 
1,091.2 
Lb 


6,675.2 
13.70 


35,02L.5 


L, 262.3 
851.8 
30k 


123 
3,807.1 


uz 
3492065 
(51324) 


26,583.2 
300 3 
8 47,787.7 
rarest (066.2 (26,577.7) 
38, 602.2 
14}988.k 
8,766.8 5,090. 
627387.L — 78,335.6 


69.17 88.05 


132.3 19..ub 


3.3 3.3 


n 
2,912.L 
(2,512.u) 


18h 
12,970.3 
(12,970.3) 
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Application Exhibit XXXVI 
(CONTRIBUTION COMMITMENT LETTER FROM 
PRDC MEMBERS FOR YEAR 1961; ONLY ONE 
SAMPLE PRINTED) 

CENTRAL HUDSON GAS & ELECTRIC 
CORPORATION 
POUGHKEEPSIE, N. Y. 


ERNEST BR. ACKER 
President 


July 1, 1957 


Power Reactor Development Company 
1911 First Street 

Detroit 26, Michigan 

Gentlemen: 

As one of the companies interested in the experimental 
power reactor project of Power Reactor Development Com- 
pany (PRDC) to determine the soundness of economy of 
producing electric energy for public utility service by means 
of a nuclear power reactor of the type PRDC is construct- 
ing, and in order to promote the scientific research pur- 
poses of PRDC, and to aid in advancing learning and 
technology in the field of atomic energy and in considera- 
tion of the pledges of others similarly interested, we here- 
by agree to contribute to PRDC the sum of $40,000 in the 
year 1961, subject to call by PRDC at any time during that 
year and payable within thirty (30) days after such call. 


Yours very truly, 


ERA/jm ERNEST R. ACKER 


[6046] 
Application Exhibit XXXIX 


(INTERNAL REVENUE SERVICE TAX RULING 
LETTER) 


U. §. TREASURY DEPARTMENT 
Wasxuincton 25 


Jul 19 1957 
Office of 
Commissioner of Internal Revenue 
Address Reply to 
Commissioner of Internal Revenue 
Washington 25, D. C. 
and Refer to 
T:R:C 
WMD 
Power Reactor Development Company 
1100 Dime Bldg. 


Detroit 26, Michigan 
Attention: Walker L. Cisler, President 


Gentlemen: 


This is in reply to your letter dated December 28, 1955, 
with enclosures, and subsequent correspondence, in which 
you requested rulings as follows: 

(1) That your company PRDC is exempt from Federal 

income tax under section 501(c)(6) of the Internal 
Revenue Code of 1954, 


(2) That income received by PRDC from the sale of 
steam made by the experimental reactor and the sale 
of the by-product plutonium will be exempt from in- 
come taxes, and 


6047 


(3) That dues and contributions paid or incurred to 
PRDC in cash or kind by its Members will constitute 
ordinary and necessary expenses, deductible by such 
Members in computing their respective taxable in- 
comes under section 162 of the Code. 


In letters dated February 7, 1957, and April 24, 1957, 
you requested that rulings with respect to your requests 
(1) and (2) above be held in abeyance, pending the issuance 
of rulings as follows: 

(3) (As amended) That amounts paid or incurred in cash 

or kind to PRDC by a Member, i.e., Central Hudson 
Gas and Electric Corporation, constitute research 
and experimental expenses deductible by such Mem- 
ber under section 174(a) of the Code, and 


(4) That Membership payments received by PRDC do 
not constitute gross income to PRDC. 


[6047] 


A ruling with respect to request (3) as amended, above, 
will be made the subject of a separate letter addressed to 
Central Hudson Gas and Electric Corporation, Pough- 
keepsie, New York. 


You state PRDC was organized on August 30, 1955, as a 
Michigan non-profit Membership corporation to function 
as a business league in studying, developing, designing, 
constructing and operating experimental nuclear power 
reactors for the demonstration of the practicality of the 
use of nuclear energy for the generation of electric energy 
in response to the announcement of the United States 
Atomic Energy Commission (A. E. C.) of a Power Demon- 
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stration Reactor Program to bring private resources into 
the development of engineering information on the per- 
formance of nuclear power reactors and to advance the 
time in which nuclear power will become economically com- 
petitive. 


According to your Articles of Incorporation, you will 
operate as a business league of members of industries to 
engage in all activities necessary to acquire knowledge and 
the ability to successfully demonstrate and disseminate such 
information to your Members and others regarding the 
use of nuclear energy, other by-products and applications 
thereof; to contract with others to engage in experiments, 
research, fabrication and construction and other work to 
advance such purposes; and to receive membership fees, 
dues, contributions and payments in cash or services from 
members and others. No part of your net earnings shall 
inure to benefit of any Member or private individual or 
corporation upon dissolution or other termination of your 
existence and any property remaining shall be distributed 
to a corporation organized and operated exclusively for 
educational or scientific purposes and not for profits to do 
further research and development of the use of atomic 
energy for peaceful purposes. At no time shall any of your 
property be returned to the original incorporators or other 
Members, or to any donors or contributors. 


According to your By-Laws, as submitted under date of 
July 3, 1956, Members shall be your incorporators and 
such other legal or natural persons as shall be admitted by 
action of the Board of Trustees or of the Members; any 
individual, corporation or partnership engaged in a busi- 
ness or profession interested in your objectives shall be 
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eligible for membership, subject to clearance by the 
A.E.C.; all Members shall be voting Members and each 
Member shall be entitled to one vote on any proposition 
presented; except as the Board of Trustees may otherwise 
provide, resignation or termination of membership shall 
not release any financial commitment for additional funds 
(in addition to annual dues) for which the Member may 
voluntarily contract with you in writing. Your business, 
property and affairs shall be managed and controlled by a 
Board of Trustees. The Trustees shall be natural persons 
elected by the Members, provided that not more than one 
Trustee may be selected from any Member. A person 
otherwise eligible for election as a Trustee need not be 
Member. Among other duties the Board of Trustees shall 
adopt an annual budget. Financially, you shall receive 
annual dues 


[6048] 


from Members, not to exceed $5,000 per calendar year from 
each, additional funds pursuant to commitments made by 
each Member, contributions, gifts, donations, grants and 
other receipts, including loans, as the Board of Trustees 
may determine. Any net balance of annual dues and addi- 
tional funds provided for budgeted expenses and other re- 
ceipts remaining unexpended at the end of any fiscal year 
shall be applied for your purposes in the following year. 
None of your Members shall obtain any special privilege 
from any patent which may be obtained for any invention 
owned or controlled by you or under which you have the 
right to grant licenses or sublicenses. To the extent per- 
mitted by law you shall grant non-exclusive royalty-free 
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and irrevocable licenses to applicants who are citizens of 
the U. S. or are corporations organized and doing business 
in the U. S., provided, however, that such applicants shall 
meet the requirements of the A. B.C. with respect to the 
use of such licenses. Such licenses may contain provisions 
for sublicensing and such other terms as may be needed to 
effectuate the free use of the patent rights in the public 
interest. 


Exhibit 5, enclosed with your letter dated December 28, 
1955, contains a list of your present Membership which 
you state are individuals who are generally representative 
of your proposed corporate Members. Exhibit 6, contains 
a list of your present Board of Trustees who are elected 
by the Members. 


The events leading up to your participation in nuclear 


power development beginning in April 1951, prior to your 
incorporation, and subsequent thereto, are summarized in 
your letter dated April 25, 1957, and supporting Exhibits 
1 to 8, inclusive. 


You propose to design, build and operate at an estimated 
cost of $30,511,000., exclusive of $10,000,000. research and 
development work completed by Atomic Power Develop- 
ment Associates, Inc. (A. P.D.A.), an experimental fast 
neutron breeder reactor, which will be built on land leased 
from the Detroit Edison Company near Monroe, Michigan. 
The reactor will produce heat energy (steam) and pluto- 
nium. This project will be financed by the receipt of mem- 
bership contributions aggregating $25,511,000. and borrow- 
ings of $15,000,000. You also will receive payments from 
Detroit Edison Company for its purchases of steam pro- 
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duced by such reactor. Such payments will be made at the 
equivalent cost basis of steam produced by Detroit Edison 
in its own coal fuel system and turbine generator plant, 
which plant will be constructed by Detroit Edison at its 
own expense at an estimated cost of $14,000,000. You also 
will receive credits from the A.E.C. for plutonium pro- 
duced in such reactor, pursuant to the A.B. Act of 1954, 
under which the A. E. C. has title to all special nuclear ma- 
terial. 


You contend with respect to your ruling request (4) 
above that Membership dues and contributions received 
by you do not constitute gross income since you are re- 
quired to expend them solely in pursuit of the development 
and demonstration of the practical and economic produc- 
tion 


[6049] 


and use of nuclear energy and, therefore, such dues and 
contributions are impressed with a trust when received 
and constitute a trust fund in your hands. In support of 
such contention you cite decisions in Broadcast Measure- 
ment Bureau, Inc. v. Com. 16 T. C. 988, Acq. C. B. 1951-2, 
page 2, and The Seven-Up Company v. Com., 14 T. C. 965, 
Acq. C. B. 1950-2, page 4. 


In view of the foregoing on the basis of the information 
submitted it is ruled solely with respect to Membership 
payments received by you, that such payments do not con- 
stitute gross income under section 61 of the Code of 1954. 


Pursuant to a power of attorney recorded in this office a 
copy of this letter has been furnished to Mr. Roswell 
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Magill, c/o Cravath, Swaine & Moore, 15 Broad Street, New 
York 5, New York. 
Very truly yours, 
H. T. SWARTZ 
Director, Tax Rulings Division 
[6050] 


U. §. TREASURY DEPARTMENT 
Wasurneton 25 


Jul 19 1957 


Office of 
Commissioner of Internal Revenue 


Address Reply to 
Commissioner of Internal Revenue 
Washington 25, D. C. 


REcEIVED 
Jun 22 1957: 
C. H. G. & B. Corp. 


Central Hudson Gas and Electric 

Corporation, 

Poughkeepsie, New York. 
Gentlemen: 

This is in reply to a letter dated April 25, 1957, signed by 
your representative Mr. Roswell Magill, in which a ruling 
is requested that amounts paid or incurred by you to Power 
Reactor Development Company (PRDC) as a Member of 


such corporation are deductible by you under section 174(a) 
of the Internal Revenue Code of 1954. 
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Based upon the information submitted it is ruled that 
amounts paid or incurred by you to PRDC as a Member 
thereof are deductible under section 174(a) of the Code, 
provided you properly adopt the method provided by such 
section and the regulations promulgated thereunder. 


Pursuant to a power of attorney recorded in this office 
a copy of this letter has been furnished to Mr. Roswell 
Magill, c/o Cravath, Swaine & Moore, 15 Broad St., New 
York 5, New York. 


Very truly yours, 


H. T. SWARTZ, 
Director, Tax Rulings Division. 
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APPLICATION EXHIBIT XLI (sheet 3) rae? 
(First two sheets superseded by Application Exhibit XLI-A,Tr.nn.629¢.07) 


Rovenus. 
CALCULATION OF PLUTONIUM RESERVE 


1264 
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Gross Production, kg. yr. 


Wet Production, kg. yr. 
Deduct 2% loss 


Piutenium Unit Price ( 9 
\Tren.. (dated May 31, 1957, 22 Ped. 
(Req. 3985) 


Flutesium Reveme, $1000 


TOTAL APD, J. Hanne 


"81x Mouths Production at $4.20 and 6 months at $30.00/er. July 19, 1957 
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Application Exhibit XLII 
COMMONWEALTH ASSOCIATES INC. 


209 E. Washington Ave. 
Jackson, Michigan 
STate 46111 


July 19, 1957 


Enrico Ferm1 Atomic Power Puant 
Revised Schedule of Plant Costs 


Mr. R. W. Hartwell, 

Power Reactor Development Company, 
1911 First Street 

Detroit 26 Michigan. 


Dear Mr. Hartwell: 


In accordance with conversations we have had recently, 
we are attaching a revised schedule of estimated plant cost 
expenditures by years which we have computed from a pre- 
liminary revision of the PRDC construction schedule. Our 
engineers have reviewed the delivery schedules and current 
construction progress and tentatively recommend a stretch- 
out of approximately eight months in the schedule. On this 
basis we have assumed that the reactor would go critical 
on September 1, 1960 instead of December 15, 1959 as pre- 
viously planned. While we have not completed our revised 
construction schedule in detail, we believe that our review 
of the status of important components of the reactor indi- 
cates a stretch-out of from six to eight months. In our 
opinion a revision of the construction schedule indicating 
criticality on September 1, 1960 is conservative and the 
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resulting schedule would be realistic on the basis of progress 
to date and of presently anticipated component deliveries. 


It is expected that the reactor vessel can be delivered to 
the job by January 15, 1958 and we have taken this into 
consideration in making this preliminary revision. We 
have also assumed that no erection work of major conse- 
quence will be carried out below the operating floor in 
the containment vessel during the component test opera- 
tion to be conducted by ADPA. This assumption may be 
conservative and, if in fact such work can be carried on dur- 
ing the component test program, it may be possible to im- 
prove the schedule. 


You will note that our estimated plant cost has increased 
$450,000 from the $32,400,000 which was presented in our 
December 31, 1956 estimate. This increase provides for 


4961 tax payments and for interest during the longer con- 
struction and test period. In addition, we assume that over- 
head and administrative costs which we have never included 
in our construction estimate and which we understand have 
been estimated by your staff at $1,816,000 through Decem- 
ber 31, 1960 would also have to be increased to cover the 
additional time allocated to construction and testing. 


Yours very truly, 


B. S. MOULTON, 
B. S. Moviton, 
Project Engimeer. 
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PRDC—ENRICO FERMI ATOMIC POWER Sane PROJECT 
Total Estimated Plant Cost By Years 
(Figures Are In Thousands of Dollars) 


1956 1957 1958 1959 1960 ‘1961 
1,800.0 $1,700.0 Y 

1,000.0 "2'000 

500, 


oF Suppii 
nit upplies 
Miscellaneous 


$320.7 $3,746.3 0 $6,6132 $5,275.0 
$179.5 $ 450.0 0 $ 675.0 $ 575.0 
160.0 

25.0 


$7,835.0 $2,367.88 — $31,675.0 
1,175.0 


$32,850.0 


Total Estimated Plant Cost by Years Excluding Working panel ot of $1, iy ae 


and Allowance of poten ‘or Equipment and Devices to be 
Atomic Power Development Associates 
1958 1959 1960 1961 Total 


$556.2 $3,902.8 $6,325.0 $7,688.2 $7,835.0 $2,367.8  $28,675.0 
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Application Exhibit XLII 


Power Reactor DevELopMENT CoMPANY 
Enrico Ferm: Atomic Power PLant Prosecr 


Grarement or SouRcE AND APPLICATION OF Casi 
Durie Construction PERIOD 


Preparep mx Accorpance With 
Pretmmrary REvIsED ConsTRUCTION ScHEDULE 


Arthur Anderson & Co. 
Detroit 


July 19, 1957 
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Power Reactor DEVELOPMENT Company 
Ewnico Ferm Atomic Power Piant Prosect 


Grarement or SouRcE AND APPLICATION OF Cas 
Dvugre Construction PERIOD 


Preparep rn AccornpaNnce WITH 
Pretmary Revisep ConsTRucTION ScHEDULE 


At the request of the Company, we have prepared state- 
ments based upon data furnished by Company personnel as 
of July 19, 1957, which statements show the source and 
application of cash during the construction period. This 
construction period includes the year 1956 and extends 
through the preoperational testing ending August 31, 1961, 
in accordance with a preliminary revised construction 
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schedule prepared by Commonwealth Associates, Inc., 
architects and engineers for the project. 


Schedule No. 1 is a statement of source and application 
of cash during the construction period. Cash sources are 
based upon the commitment contracts for the amount of 
$23,540,000 in existence between the Company and its 
members, and upon the Loan Agreement between the Com- 
pany and J. P. Morgan & Co., Incorporated, as agent for 
certain institutions. 


Additional contributions to be made in 1961 by the utility 
member companies of Power Reactor Development Com- 
pany in the total amount of $3,908,000 are to be held as a 
reserve for possible increases in construction or develop- 
mental costs and are not reflected in this schedule. 
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Cash applications are based upon data furnished by Com- 
monwealth Associates, Inc., architects and engineers for the 
project, and by Company personnel. Commonwealth As- 
sociates, Inc., furnished the estimated annual plant costs. 
Company personnel furnished the estimated remaining an- 
nual cash applications such as direct research and develop- 
ment cost, administrative expense, interest expense, and 
local taxes. 


The Company has received a ruling dated July 19, 1957, 
from the Internal Revenue Service that the contributions 
from members during the construction period are not tax- 
able income for Federal income tax purposes. 


ore | 


Source of cash- 


Particulars 


STATEMENT OF SOURCE AND APPLI 


° 
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CATION OF CASH 


DURING CONSTRUCTION PERIOD 


PREPARED IN ACCORDANCE WITH PRELIMINARY 


Contributions (see Notes 1 and 2) 
Long-term loans 


Total source of cash 


Application of cash- 
Plant expenditures (see Schedule No. 2) 


Interest 


Property taxes 
Direct research and development cost 


Total application of cash 
(see Note 3) 


Net cash increase (decrease) during period 


Cash balance - end of period 


NOTES: 


REVISED CONSTRUCTION SCHEDULE 


$2,051,400 


$ 806,200 


$ 806,200 


woeceoeece 


$1,245,200 


$1,245,200 


$4 41465300 | 

150,000 | 

6,500 | 
1,500,000 


$5,802,800 | 


$2,197,200 | 


$3 54425400 | 


$ 1,000,000 
7,000,000 


$ 6,125,000 
450,000 
50,000 
2,500,000 


$ 9,125,000 


$(1,125,000) 


$ 2,317,400 


(1) <A contribution in kind to the extent of $1,000,000 is 
reflected in the contributions to be received in 
1958 as the goods and services to be contributed will 


be required in that year under the construction schedule. 


(2) Additional contributions to be made in 1961 by utility 
member companies of PRDC in the total amount of $3,908,000 
are to be held as a reserve for possible increases in 


construction or development costs and are not reflected 


in this statement. 


(3) Total estimated project consists of- 
Total application of cash by PRDC (see Line 8) 


Working capital 


Total PRDC cash requirement 


Value to PRDC of research, development, test devices 
and equipment to be provided by Atomic Power 
Development Associates 


Total estimated project 481 
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EXHIBIT XLIII 


SCHEDULE ‘NO. 1 


Eight Months 
Endin 


& 
August 31, 1961 


$ 7,895,800 
$ 7,313,200 $ 7,285,000 ° 
600,000 600,000 
125,000 300,000 

1,000,000 : 


$ 2,400,100 
300,000 
187,700 


$ 8,185,000 


$ (2,887,800) 


$(1,142,400) 


$ 4,407,800 


$ 1,175,000 


$ 5,582,800 


$ 2,695,000 


$35,845,000 
1,175,000 


$37,020,000 


$44,020,000 


Total 


$23,540,000 
15,000,000 


$38,540,000 


$28,075,800 
2,100,000 
669,200 
5,000,000 


$35,845,000 


$ 2,695,000 


Particulars 


Total estimated plant cost per 
Commonwealth Associates, Inc. 


Ad juetments- 
Deduct- Interest during construction 
included in estimated plant cost 
Deduct- Property taxes included in 
estimated plant cost 
Add- Administrative expenses 


Plant expenditures 


CALCULATION OF PLANT EXPENDITURES 


a 


PREPARED IN ACCORDANCE WITH PRELIMINARY 


* REVISED CONSTRUCTION SCHEDULE 


SS 


; | 
$556,200 $3,902,800 $6,325,000 $7,688,200 $7,835,000 


(150,000) (450,000) (600,000) (600,000) 


- (64500) (50,000) (125,000) (300,000) 
250,000 400,000 300,000 350,000 350,000 


| 
$806,200 $4,146,300 $6,125,000 $7,313,200 $7,285,000 


.sesxzsss aeessecess saneessees seeetcstes egsunscrsse 


EXHIBIT XLIII 
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SCHEDULE NO. 2 


Eight Months 
Ending 


August 31, 1961 


$2,367,800 


(300,000) 
(187,700) 
520,000 


$2,400,100 


__ Total | 


$28,675,000 


(2,200,000) 


(669,200) 
2,170,000 


$28,075,800 


[6070] 
Application Exhibit XLIV 


Power Reactor DrEvELoPMENT Company 
Eyrico Ferm: Atomic Power Puanr Prosecr 


Srarement or Source AND APPLICATION oF Case 
Dvugine Ten Year Operating Periop 


Fottowie Comp.erion or Construction anp TEsting 
In Accorpance Wirn Pretmary Revisep 
Construction ScHEDULE 


Arthur Anderson & Co. 
Detroit 


July 19, 1957 


[6071] 
Power Reactor DrEveLopMent Company 
Ewyrico Fermi Atomic Power Pian Proszcr 


StaTement or Source anp APPLICATION or Casz 
Dueine Ten Year OPERATING PERIOD 


Fotiowine Compretion oF Construction anp Testing 
In Accorpance Wrrn Pretimiary Revisep 
Construction ScHEpuLE 


At the request of the Company, we have prepared state- 
ments based upon data furnished by Company personnel 
as of July 19, 1957, which statements show the source and 
application of cash during a ten year period of operations 
beginning September 1, 1961, and following completion and 
testing of the reactor plant in accordance with a preliminary 


483 
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revised construction schedule prepared by Commonwealth 
Associates, Inc., architects and engineers for the project. 


Schedule No. 1 is a statement of source and application 
of cash during the ten year oper ing period. Cash sources 
and cash applications for the period are based upon data 
furnished by Company personne? Cash balance at Septem- 
ber 1, 1961, is a earry-forward from the statement of source 
and application of cash during the construction period. 


Following the instructions of the Company, this state- 
ment reflects the receipts from member companies for 
repayment of the $15,000,000 long-term loan as taxable 
income to the Company. 


[6072] 
In determining the Federal income tax liability, the cash 


sources and cash applications for the period of operations 
as furnished by Company personnel were adjusted to re- 


flect depreciation expense. 


The Company has received a ruling dated July 19, 1957, 
from the Internal Revenue Service that contributions dur- 
ing the construction period are not taxable income to the 
Company. In computing the depreciation expense, the tax 
pasis of the plant for depreciation purposes was decreased 
jn an amount equal to the contributions during the construc- 
tion period. This adjustment represents conservative tax 
accounting for money contributed to a corporation for plant 
construction. 


The Company engineers furnished the estimated life of 
the plant and net salvage. ; 
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[6073] EXHIBIT XLIV 


STATEMENT OF SOURCE AND APPLICATION OF CASH 


EEE 


SCHEDULE NO. 1 


' Line 
Particulars 


Year of operation 


Source of cash- 
Operating revenues- 
Steam sales, 
Seles of plutonium 
Temporary loans (see Schedule No. 6) 
Receipts from member companies for 
repayment of long-term loans 


Application of cash- 
Operating expenses- 
Production costs 
Core processing costs 
Blanket processing costs 
Additional fuel cycle costs 
Property taxes 
Inaurance 
Interest on long-term loans 
{see Schedule No. 5) 
Interest on temporary loans 
(see Schedule No. 6) 
Payment of principal on long-term 
loans 
Payment of principal on temporary 
loans (see Schedule Wo. 6 
Federal income tax payments 
{see Schedule No. 2) 


Net cash increase (decrease) 
during year 


Cash balance - September 1, 1961 


Cash balance - end of period 


$ 1,191,000 
622,000 
1,165,000 


$ 2,978,000 


3 1,473,000 
527,000 
135,000 
844,000 
690,000 
149,000 


652,000 
28,000 


$ 42498,000 


(1,520,000) 


$ 2,695,000 


$ 1,175,000 


DURING TEN YEAR OPERATING PERIOD 


FOLLOWING COMPLETION OF CONSTRUCTION AND TESTING 


IN ACCORDANCE WITH PRELIMINARY REVISED CONSTRUCTION SCHEDULE 


2 


$1,537,000 
1,333,000 
2,515,000 


$1,536,000 
697,000 
295,000 
1,247,000 
690,000 
149,000 


653,000 
118,000 


$1,175,000 


amis 


$3,878,000 
2,122,000 
336,000 


2,000,000 


$8,336,000 


wewcecooe= 


$1,802,000 
715,000 
414,000 
1,748,000 
690,000 
149,000 


630,000 
188,000 
2,000,000 


$1,175,000 


Twelve Month Period aka August 31 


+ 


$3,649,000 
2,643,000 
479,000 


a 000, — 


$1,832,000 
821,000 
474,000 
2,053,000 
690,000 
149,000 


544,000 
208,000 
2,000,000 


$1,175,000 


_No. 1962 “ 9.6 3 196 4 1965 1966 


5 


$ 42644,000 
42440,000 


2s 000,000 


$3 1,977,000 
714,000 
1,011,000 
2,963,000 
690,000 
149,000 
457,000 
197,000 
2,000,000 


926,000 


$ 1,175,000 
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$ 5,338,000 
3,671,000 


2,000,000 


$ 2,064,000 
769,000 
604,000 

35436 ,000 
690,000 
149,000 
370,000 
155,000 

2,000,000 


772,000 


$ 1,175,000 


$ 5,182,000 
34463 ,000 


2,000,000 


$ 2,053,000 
713,000 
572,000 

3,112,000 
690,000 
149,000 
282,000 
113,000 

2,000,000 


961,000 


$ 1,175,000 


$5,867,000 
3,694,000 


es 000,000 


“$ 2,180,000 


754,000 
622,000 
3,298,000 
690,000 
149,000 
196,000 
64,000 
2,000,000 
1,042,000 


566,000 


$ 1,175,000 


$ 6,015,000 
42697,000 


3» 000,000 


$ 2,218,000 
820,000 
729,000 

3,705,000 
690,000 
149,000 

99,000 
24,000 

3,000,000 

613,000 


1,665,000 


$ 1,175,000 


181,000 
2 92/34 ,000 


$11,2 


ooces 


$ 1,010,000 


Seuugeeuaee 


$ 2,185,000 


susegeceues 


$43 466,000 
32,750,000 
49495000 


Rahul 000 


$19,393,000 
75340,000 
5,988,000 
26,171,000 
6,900,000 
1,490,000 
3,883,000 
1,096,000 
15,000,000 
49495,000 


49465,000 


$ (510,000) 


$ 2,185,000 


Particulars 
Year of operation 


Revenues- 
Steam sales 
Sales of plutonium 
Receipts from member companies for 
repayment of long-term loans 


Total revenues 


Expenses- 

Production costs . 

Core processing costs 

Blanket processing costs 

Additional fuel cycle costs 

Property taxes 

Insurance| 

Interest on long-term loans 
(see Schedule No. 5) 

Interest on temporary loans 
(see Schedule No. 6) 

Depreciation (see Schedule No. 4) 

Amortization of direct research 
and development costs 


Total expenses 


Net taxable income (loss) 


Federal income tax liability 
{see Schedule No. 3) 


Federal income tax *s ments 
(see Schedule No. 


$ 1,191,000 
622,000 


$ 1,473,000 
527,000 
135,000 
844,000 
690,000 
149,000 


652,000 


28,000 
730,000 


500,000 


(3,915,000) $(3,746,000) 


$ - 


$ - 


FOLLOWING COMPLETI 


{ 


[6074] 
CALCULATION OF FEDERAL INCOME TAX PAYMENTS 


Se 


DURING TEN YEAR OPERATING PERIOD 


ON OF CONSTRUCTION AND TESTING 


IN ACCORDANCE WITH PRELIMINARY REVISED CONSTRUCTION SCHEDULE 


haa eae 


$ 1,537,000 
1,333,000 


$ 2,870,000 


$ 1,536,000 
697,000 
295,000 

1,247,000 
690,000 
149,000 


653,000 


118,000 
731,000 


500,000 


$ - 


$ - 


$3,878,000 
2,122,000 


2,000,000 
eee ee reo 


$8,000,000 


$1,802,000 
715,000 
414,000 
1,748,000 
690,000 
149,000 


630,000 


188,000 
730,000 


500,060 


$ 434,000 


$ - 


$ -% 


Twelve Month Period Ending August 31 


ery eh et 
2,643,000 


25 Sea 
$8, 292, 000 


$1,832,000 
821,000 
474 3000 
2,053,000 
690,000 
149,000 


544,000 


208,000 
731,000 


500,000 


$ 290,000 


$ - 


$ - 


$ 4,644,000 
42440,000 


2, Pued 000 


$ 1,977,000 
714,000 
1,011,000 
2,963,000 
690,000 
149,000 


457,000 


197,000 
730,000 


500,000 


$ 1,696,000 


$ - 


$ - 


$ 5,338,000 
3,671,000 


2,000,000 


$ 2,064,000 
769,000 
604,000 

3 44,36, 000 
690,000 
149,000 


370,000 


155,000 
731,000 


500,000 


$ 1,541,000 


$ - 


$ - 


$ 5,182,000 
3,463,000 


2,000, se 


$ 2,053,000 
713,000 
572,000 

3,112,000 
690,000 
149,000 


282,000 


113,000 
730,000 


500,000 


$ 1,731,000 


$ - 


$ 5,867,000 
3,694,000 


2,000,000 


$ 2,180,000 
754,000 
622,000 

3,298,000 
690,000 
149,000 


196,000 


64,000 
731,000 


500,000 


$ 2,377,000 


$ 1,231,000 


$ 566,000 


$ 6,015,000 
42697,000 


eae ee? 000 © 


$ 2,218,000 
820,000 
729,000 

3,705,000 
690,000 
149,000 


99,000 


24,000 
730,000 


500,000 


$ 4,048,000 


$ 2,099,000 


$ 1,665,000 


"T9670. Te nanguereg 


10 


$ 6,165,000 
6,065,000 


0 $12,230,000 


one 2,258,000 


810,000 
1,132,000 
3,765,000 
690,000 
149,000 


1,000 
731,000 


ee 
$10,036,000 


oe mmm 


251945000 


1,135,000 


peseunece 


$ 2,234,000 


$43 466,000 
32,750,000 


15,000,000 
$91,216,000 


$19,393,000 
75340,000 


39883 ,000 


1,096,000 
7,305,000 


5,000,000 


$8, »566,000 


3 6,650,000 


3 42465,000 


$3 42465,000 
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; [6075] 
SUPPORTING CALCULATIONS OF FEDERAL INCOME TAXES 


EXHIBIT XLIV 


SCHEDULE NO. 3 
. DURING TEN YEAR OPERATING PERIOD 


FOLLOWING COMPLETION OF CONSTRUCTION AND TESTING 
IN ACCORDANCE WITH PRELIMINARY REVISED CONSTRUCTION SCHEDULE 


Twelve Month Rertes: Ending August 31 


Line ecceecce ere 8 ce ww ewe cc eww cee ese seam ewcc esos ase e sm ooeoneoen~ 


Particulars No. 1962 19.63 1964 1965 196 6. 1968 1969 1970 21971 
. ° 10 
Peer of operation 1 2 3 4 5 7 8 9. pa 


| 000 
Wet taxable income (loss) (see Line 16, Schedule No. 2) $(3,915,000) $(3,746,000) $434,000 $290,000 $1,696,000 $1,541,000 $1,731,000 $2,377,000 | $4,048,000 $2,194, 


Loss carry-forward- 
1962 - 2 years to 1964 434,000 £434,000) 


3 years to 1965 290,000 (290,000) 
4 years to 1966 1,696,000 ! (1,696,000) 


» 
5 years to 1967 “a 1,495,000 (1,495,000) 


1963 - 4 years to 1967 46,000 (46,000) 


5 years to 1968 1,731,000 (1,732, 000) 
element ee cai 8,000 $2,194 000 
Net texadle income (loss) after carry-forward 3 = $(1,969, *000) $ $2,377, 000 $4504 $ , 


Computation of tax liability- 77,000 048,000 $2,194,000 
Net taxable income subject to tax in current year sas cal ree f j 


52% 52% 
Tax rate ecenesecne: anaceseuee 


$2,104,500 $1,140,500 
Less- Statutory exemption 


1,231,000 2,099,000 $1,135, 000 
Federal income tax liability (see Line 17, Schedule No. 2) $1,231, 000 ped ete sescceecse 


Federal income tax payments- $ 566,000) $1,000,000 $ 
Payable in’ current year - 50% of excess over $100,000 


665,000 1,099,000 
Payable in subsequent year - balance 


Entire tex liability for the twelve months ending 
August 31, 1971, has been considered payable in 1,135,000 
that year 


566,000 1,665,000 $2,234,000 
~Wederal income tax payments (see Line 18, Schedule No. 2) : $ , $1, , , ? 


[6076] 
Schedule No. 4 


CaLcuLation oF ANNUAL DEPRECIATION 
Dorme Tex Year Opzratinc Pzriop 


Fottowrxe Compietion oF Consreuction anp Tzsrine 
Is Accorpance Wire Pretimmary REvIsED 
ConstTRucTION SCHEDULE 


Plant expenditures $28,675,000 
Add—Administrative expense 


Total plant 
Less—Contributions during construction period 23,540,000 


Net depreciable plant— 
adjusted basis 


Annual depreciation—based on ten year life and 
assuming that salvage will be equal to cost of 
removal $ 730,500 


[6077] 
Schedule No. 5 
CALCULATION OF INTEREST ON LONG-TERM BANK LOANS 
DURING TEN YEAR OPERATING PERIOD 


Fottow1nc CoMPLETION oF CONSTRUCTION AND TESTING IN ACCORDANCE 
Wrrn ‘any Revisep Construction SCHEDULE 


Loans Outstanding 
Ending Yeorof Date of Number of 
August 31 Operation Payment Amount Months 


1962 1 12-31 6 
6-30 


g 


| 


6 
1963 12-31 6 
6-30 6 


g 


1964 12-31 
6-30 


38 
88 


se 
B8 


12-31 
6-30 


$630,000 
$544,000 


Ee 
Be 
Ee 
E 


12-31 
6-30 


12-31 
6-30 


Bs 


E 
88 88 


12-31 
6-30 


8 


EE 
Be 


12-31 
6-30 


EAE 


12-31 
6-30 


es 
Bs 
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[6078] 
CALCULATION OF TEMPORARY LOANS AND INTEREST EXHIBIT XLIV 


OLS 


DURING TEN YEAR OPERATING PERIOD SCHEDULE NO. 6 


FOLLOWING COMPLETION OF CONSTRUCTION AND TESTING 
IN ACCORDANCE WITH PRELIMINARY REVISED CONSTRUCTION SCHEDULE 


Twelve Month Period Ending August 31 


Particulars 


Year of operation 
$ 1,175, ue 


wwweeeeeece 


$1,175,000 


$ 2,695,000 


Cash balance - beginning of period 


Net cash increase (decrease) during period 
before temporary loans- 
Sources of cash - see Line 5, Schedule No. 1 
Less- Tenporery loans - sce Line 3, 
Schedule No. 1 


$11,561,000 $13,712,000 


$ 5,385,000 $8,336,000 $ 8,771,000 $11,084,000 


336,000 


$ 2,978,000 
ao 000 - = 


1,165,000 2,515,000 


Application of cash - see Line 17, 


Schedule No. 


1 


$ 1,813,000 


$ 4,498,000 


$ 5,385,000 


$8,000,000 


$8,336,000 


$ 8,771,000 


$11,084,000 


$11,084,000 


$11,009,000 


$10,645,000 


$11,561,000 


$13,712,000 


$13,712,000 


$12,230,000 


$11,220,000 


Less- Interest on temporary loans, see 
Line 13, Schedule No. 1 
Payment of principal on temporary loans, 
see Line 15, Schedule No. 1 


24,000 1,000 


181,000 


28,000 118,000 128,000 208,000 197,000 155,000 113,000 64,000 


926,000 772,000 961,000 1, One 000 613,000 


Net cash increase (decrease) from operations 


(Line 4, less Line 8) $ 1,192,000 


$1.166,00 $ 637,000 


sdeececzsce 


(271,000) $ 1,123,000 $ 927,000 


Seecsscssss 


$(2,657,000) $(2,397,000) $ (148,000) $ 


s(1, 123,000) $ 


Caeh requirement (excess) before interest payment and 
after providing working capital of $1,175,000 


$ 1,137,000 $ 2,397,000 148,000 271,000 (927,000) $(1,106,000) $| (637,000) $(1,192,000) 


Interest on temporary loans- 
Temporary louxuns - beginning of period 


Average amount of current period cash requirement 
(excess) outstanding during period 


794,000 
(319,000) 


$ 4,495,000 $ 2,797,000 $ 1,836,000 $ 181,000 


(562,000) 


3,569,000 
(464,000) 


$ 1,165,000 $ 4,016,000 


(537,000) . (553,000) (154,000) 


1,198,000 136,000 


Interest rate 


Interest on temporary loans, see Line 13, 
Schedule No. 1 


Required temporary loan (repayment) - current 


period, see Lines 3 and 15, Schedule No. 1 2165, 2915, , $ (961,000) 


(926,000) $ 
Temporary loans - balance at end of current period 


Cash balance .'end of period (Lines 1 plus 9 less 15 


plus 16) - see Line 20, Schedule No. 1 1,175,000 


Sescssccszae 


is 175,000 


1,175,000 


se ccesezes 


3 2,185,000 


$ 1,175,000 


$ 1,175,000 


$1,175,000 
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(6079) 
APPLICATION EXHIBIT XLV 


eed 


FOMER RZACTOR DEVELOPMENT COMPANT 
COMPARISON OF COMSTROCTION ESTDATES AMD COMCTMENTS 


Cont! cles 
TH “ TY (9) (Col. 1°72) 


Met Balance, Inc. 
Contingency 


(Overrun) (Overrun) 


$ (4,080) $ (4,090) 
1,500 2; 


25,000 36,20b, 
(60,000) 
8,775 8 


49,450 1685950 


10,000 20,000 


(U97,500) (97,500) 
(25,500) (25,900) 
(129,000) (129,000) 
28,000 78,000 


30,000 81,300 


38,400 38,100 
$(289,372) 


(eh ic Recent eettente revere! ty comitnent 
(2) = Erected Cost i 


[6080] 
Srructures AND IMPROVEMENTS 
Item A-1 Dredge and Grade Fill 


Work has been completed by the Charles J. Rogers 
Company. This required the removal of about 150,000 
cu. yds. of muck and the placement of 350,000 cu. yds. of 
clay. Cost was shared with Detroit Edison on a 50-50 
basis under provisions of Service Agreement (Exhibit 
XXVI). Cost shown represents PRDC share of total 
costs. 


Item A-8 Yard Lighting 


Work has been completed by Electric Machinery and 
Maintenance Company. Cost was shared with Detroit 
Edison on a 50-50 basis under provisions of Service 
Agreement (Exhibit XXVI). Cost shown represents 
PRDC share of total cost. 


Reactor Puant STRUCTURES 


Item B-1 Excavation, Grouting, Foundations, etc. 


Pre-grouting work has been completed by Raymond 
Concrete Pile Co. Excavation work has been completed 
by Charles J. Rogers Company. Concrete foundation 
required for erection of the containment vessel has been 
completed by Gratton Construction Co. Back fill and 
waterproofing also was performed by Gratton. Addi- 
tional external concrete foundation work must be done 
after the containment vessel is tested. It is estimated 
that about 53 per cent of work covered by this item is 
complete. 
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Item—Dewatering Excavation 


Water which seeps into the excavated foundation hole 
and then around the concrete which is in place must 
be pumped out. This item was not included specifically 
in the estimate. Pumping is being done by 


[6081] 
United Engineers & Constructors’ field force, on work 
orders issued by PRDC. 
Item B-2 Containment Vessel 


Erection of the containment vessel under contract of 
December 24, 1956 between PRDC and Chicago Bridge 
& Iron Co. has progressed to the point where essen- 
tially all of the extras are settled (including price for 


two air locks at total of $43,800). Chicago Bridge & 
Tron is erecting the vessel and will complete the work 
by September 1, 1957. Insulation bids are in but no 
award has been made. Total order amount of $800,000 
includes allowance for escalation in accordance with 
CB&I contract, and also includes amounts bid on in- 
sulation. 


B-3 Internal Structure 


An award for steel plate shielding was made to the 
R. C. Mahon Co. Structural Steel was purchased 
from Ingalls Iron Works. The material covered by 
these two orders, placed on a firm price basis, accounts 
for 59 per cent of the material listed under this item 
in the construction estimate. 


494. 


Reactor Puant EquipMENT 
Item C-7 Overhead Crane 


The crane has been purchased complete from the Whit- 
ing Corporation under contract of December 19, 1956. 
Erection will be done by United Engineers & Construc- 
tors, Inc. 


Liqgum Merau System 


D-3 Intermediate Heat Exchangers 


On June 4, 1957 Alco Products, Inc. was awarded a 
contract for the three intermediate heat exchangers. 
These units will be installed by United Engineers & 
Constructors, Ine. 


[6082] 


D-5 Two Loops Primary Sodium Piping 


Fabrication and erection of the two loops of primary 
sodium piping will be done by the Grinnell Company 
under an award on competitive bids of June 21, 1957. 
Since APDA will provide the other loop, the portion of 
the item borne by PRDC is about 67 per cent of the 
total listed. Fabrication of the piping is on a fixed 
price basis at $126,000 while erection is to be done on 
a unit price basis. Commonwealth Associates have 
estimated the cost of erection at $94,500 based on the 
erection contract terms. 


D-7 Secondary Containment—Primary Sodiwm System 


Design, fabrication and erection of the secondary con- 
tainment piping is being done under the award to 
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Grinnell Company, dated June 21, 1957. Common- 
wealth Associates has estimated over-all cost on the 
basis of this contract. 


E-9 Secondary Containment—Secondary Sodium System 


This item, which is included in the cost estimate, has 
now been eliminated from the design since the sec- 
ondary system is non-radioactive and will, to a large 
extent, be installed in a tunnel. 


Liguip Merat Srorace 
F-1 Storage Tanks 


An award based on competitive bids was made on June 
25, 1957 to Philadelphia Coppersmithing Company for 
the three large sodium storage tanks which represent 
67 per cent of the material included in this item. 


Orser Reactor Puant EquiepMENtT 
G-6 Instrumentation 


Non-nuclear instrumentation for the primary sodium 
system and the sodium storage facility has been pur- 
chased from Leeds and Northrup Company. It is 
estimated that this instrumentation represents about 
14 per cent of the material listed. 


[6273] 
Application Exhibit XXI-A 
(SUPPLEMENT TO APDA-PRDC AGREEMENT) 
COPY 
TELEPHONE Woopwarp 2-9510 


ATOMIC POWER DEVELOPMENT ASSOCIATES, 
INC. 
1911 Fist Steer 
Detroit 26, Michigan 


March 28, 1957 
Mr. R. George Rincliffe 
Executive Vice President 
Power Reactor Development Company 
c/o The Philadelphia Electric Company 
1000 Chestnut Street 
Philadelphia 7, Pa. 


Dear Sir: 


APDA hereby offers to enter into an agreement with 
Power Reactor Development Company, supplemental to 
the agreement between them, dated as of December 14, 1956, 
as follows: 


“Referring to the provisions of Article III of the 
agreement between the parties entered into as of De- 
cember 14, 1956, looking toward further agreement, 
APDA hereby makes an unconditional commitment to 
supply to PRDC not less than $7,000,000 worth of 
services and equipment provided for by said agreement 
(it being contemplated that this will be done by the 
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end of 1959) and PRDC agrees to go forward with 
construction of the reactor plant and agrees to use its 
best efforts to complete the construction and to operate 
the reactor plant.’’ 


Tf this offer is acceptable to PRDC, will you please so 
indicate by signing the enclosed copy of this letter and re- 
turning it to me at your earliest convenience. 


Very truly yours, 


JOHN R. COFFRAN 
Title Vice President 


Avomic Power Drvetopment Associates, Inc. 


Accepted: 
Power Reactor Development Company 


By Ernest R. Acker 
Vice President 


Dated: March 28, 1957 


[6274] 
Application Exhibit XXTI-A 
GUARANTY AGREEMENT 


Guaranty Agreement dated March 30, 1957 between CEN- 
TRAL HUDSON GAS & ELECTRIC CORPORATION, 
THE CINCINNATI GAS & ELECTRIC COMPANY, 
COLUMBUS AND SOUTHERN OHIO ELECTRIC COM- 
PANY, CONSUMERS POWER COMPANY, DELA- 
WARE POWER & LIGHT COMPANY, THE DETROIT 
EDISON COMPANY, IOWA-ILLINOIS GAS AND 
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ELECTRIC COMPANY, LONG ISLAND LIGHTING 
COMPANY, PHILADELPHIA ELECTRIC COMPANY, 
POTOMAC ELECTRIC POWER COMPANY, ROCHES- 
TER GAS AND ELECTRIC CORPORATION, THE 
SOUTHERN COMPANY, WISCONSIN ELECTRIC 
POWER COMPANY, each acting severally and not jointly 
and herein called the ‘‘Guarantors’’; J. P. MORGAN & CO. 
INCORPORATED, BANKERS TRUST COMPANY, THE 
CHASE MANHATTAN BANK, THE FIRST NATION- 
AL CITY BANK OF NEW YORK, CITY BANK FARM- 
ERS TRUST COMPANY, each acting severally and not 
jointly as trustee of various pension trusts, and BANKERS 
TRUST COMPANY as Trustee under agreement with 
American Brake Shoe Company dated May 17, 1940, herein 
called the ‘‘Banks’’; J. P. MORGAN & CO. INCORPOR- 
ATED, as Agent for all the Banks, herein called the 
‘“‘Agent’’?; and POWER REACTOR DEVELOPMENT 
COMPANY, herein called the ‘‘Company’’. 


Wuereas, the Company has executed and delivered to 
the Banks and the Agent a Loan Agreement dated October 
30, 1956, in the form of Exhibit A hereto, herein called the 
‘‘Loan Agreement’’, and proposes to borrow thereunder 
$15,000,000 to be evidenced by its promissory notes (being 
in the form set forth in Exhibit A and herein called the 
“‘Notes’’?) maturing July 1, 1970 and bearing interest at 
4.35% per annum; and 


Wuereas, each of the Guarantors is a member or a 
parent of a member of the Company or a contributor to 
the Company and each of the Guarantors is interested in 
furthering the work of the Company; and 
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Waenras, in order to induce each of the Banks and the 
Agent to execute said Loan Agreement and to induce the 
Banks to make the loans therein provided for, each of the 
Guarantors is willing to guarantee, severally and not joint- 
ly, the payment when due of a percentage of the principal 
of and interest on the Notes as hereinafter provided; and 


Wuenzas, due corporate proceedings have been taken by 
each Guarantor and all necessary authorizations or ap- 
provals of governmental administrative agencies or other 
regulatory bodies have been obtained with respect to the 
execution on its behalf of this agreement and its uncondi- 
tional several guaranty herein provided for; 


The Guarantors severally covenant and agree as follows: 


Fmsr: Each Guarantor hereby severally agrees with 
the Banks and the Agent to guarantee and does hereby un- 
conditionally guarantee, the due and punctual payment of 
the percentage set opposite its name below of the principal 
of and interest on each and every one of the Notes and of 
the indebtedness represented thereby, as and when the same 
shall respectively become due and payable, whether at 
maturity or by declaration or otherwise, pursuant to the 
provisions of the Notes and of the Loan Agreement, and 
in case the Company shall fail to pay the principal of or 
interest on any of the 
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Notes and of the indebtedness represented thereby, as and 
when the same shall respectively become due and payable, 
whether at maturity or by declaration or otherwise, pur- 
suant to the provisions of the Notes and the Loan Agree- 
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ment, each Guarantor severally covenants and agrees duly 
and punctually to pay, in the manner provided in Section 
2.8 of the Loan Agreement, the percentage of the same set 
opposite its name below: 


Percentage 
Name of Guarantor Guaranteed 


Central Hudson Gas & Electric Corporation .... _.80 
The Cincinnati Gas & Electrie Company 1.00 
Columbus and Southern Ohio Electric Company 1.00 
Consumers Power Company 

Delaware Power & Light Company 

The Detroit Edison Company 

Iowa-Illinois Gas and Electric Company 

Long Island Lighting Company 

Philadelphia Electric Company 

Potomac Electric Power Company 

Rochester Gas and Electric Corporation 


The Southern Company 
Wisconsin Electric Power Company 


Each Guarantor agrees that every payment made by it on 
account of principal of or interest on the Notes pursuant 
to its guaranty herein shall constitute a contribution by it 
to the Company to aid it in its scientific research and de- 
velopment and otherwise to further the work of the Com- 
pany and in no event shall be deemed an advance or loan 
to the Company which is subject to repayment or which 
creates a claim of any kind against the Company. 


Szconp: Each Guarantor hereby authorizes and directs 
the Company, in the name and on behalf of such Guarantor, 
to cause to be endorsed on the back of each Note executed 
and delivered by it a legend in the form set forth in Annex 
B to the Loan Agreement. 
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Tump: Each Guarantor assents to the terms, covenants 
and conditions of the Notes and of the Loan Agreement 
and irrevocably waives presentation, demand or protest of 
any of the Notes and any and all notice of any such pres- 
entation, demand or protest. The obligation of each Guar- 
antor hereunder or under its guaranty of a percentage of 
the principal of and interest on each of the Notes shall not 
be affected by the recovery of any judgment against the 
Company or any successor corporation, or by the levy of 
execution under any such judgment, or by any action or 
proceeding taken by the Agent or by the holder or holders 
of any of the Notes, either under the Notes or under the 
Loan Agreement, for the enforcement thereof or in the 
exercise of any right or power given or conferred thereby, 
or by any delay, failure, or omission upon the part of the 
Agent to enforce any of the rights or powers given or 
conferred by the Loan Agreement or this agreement, or 
by any delay, failure or omission on the part of any holder 
or holders of the Notes to enforce any right of such holder 
or holders against the Company or any successor corpora- 
tion, or by any action of the Agent, or by any holder or 
holders of said Notes in granting indulgence to the Com- 
pany or to any successor corporation or in granting any 
extension of time of payment, or in waiving or acquiescing 
in any default upon the part of the Company or any succes- 
sor corporation under the Notes, 
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or under the Loan Agreement, or by any breach, alteration, 
change or enforcement of any of the terms and provisions 
of the Loan Agreement or otherwise in respect thereof or 
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by any other act or delay or failure to act or by any other 
thing which may or might in any manner or to any extent 
vary the risk of any Guarantor under this agreement or 
under the guaranty of its percentage of the principal of and 
interest on said Notes, in accordance herewith; it being the 
purpose and intent of the parties hereto that the said sev- 
eral guaranties and the several obligations of the Guaran- 
tors hereunder shall be absolute and unconditional under 
any and all circumstances, and shall not be discharged ex- 
cept by payment as herein provided, and then only to the 
extent of such payment or payments. 


FourtH: Each Guarantor agrees that its right to pay- 
ment of principal of and interest on any indebtedness that 
may hereafter exist from the Company to them is hereby 
expressly subordinated to the prior payment of the Notes 
and any other guaranteed indebtedness hereafter incurred 
by the Company as permitted by clause (b) of Section 4.3 
of the Loan Agreement (the Notes and any such other 
guaranteed indebtedness being herein called ‘‘Guaranteed 
Indebtedness’’) as follows: 


Upon any distribution of assets of the Company upon 
any dissolution, winding up, liquidation or reorganization 
of the Company, whether in bankruptcy, insolvency or 
receivership proceedings or upon an assignment for the 
benefit of creditors or any other marshalling of the assets 
and liabilities of the Company or otherwise, 

(a) the holders of Guaranteed Indebtedness shall 
first be entitled to receive payment in full of the prin- 
cipal thereof and the interest due thereon before the 
Guarantors or other members of the Company (herein- 
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after collectively called the ‘‘members of the Com- 
pany’’) are entitled to receive any payment upon the 
principal of or interest on any indebtedness from the 
Company to them; and 


(b) any payment or distribution of assets of the 
Company of any kind or character, whether in cash, 
property or securities to which the members of the 
Company would be entitled except for these provisions 
shall be paid by the trustee or agent or other person 
making such payment or distribution (or by the mem- 
bers of the Company if received by them) direct to the 
holders of Guaranteed Indebtedness or their repre- 
sentative or representatives ratably according to the 
aggregate amounts remaining unpaid on account of the 
principal of and interest on Guaranteed Indebtedness 
held or represented by each, to the extent necessary to 
make payment in full of all Guaranteed Indebtedness 
remaining unpaid, after giving effect to any concur- 
rent payment or distribution to the holders of Guaran- 
teed Indebtedness. 


Nothing contained herein is intended to or shall impair, 
as between the Company, its creditors other than the hold- 
ers of Guaranteed Indebtedness and the members of the 
Company the obligation of the Company, which is uncon- 
ditional and absolute, to pay to such members the principal 
of and interest on any indebtedness from the Company to 
them as and when the same shall become due and payable 
in accordance with its terms, or to affect the relative rights 
of the members and creditors of the Company other than 
the holders of Guaranteed Indebtedness, nor shall any- 
thing herein prevent any member from exercising all 
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remedies otherwise permitted by applicable law upon de- 
fault in the payment of any indebtedness of the Company 
to it, subject to the rights, if any, under these provisions 
of the holders of Guaranteed Indebtedness in respect of 
eash, property or securities of the Company received upon 
the exercise of any such remedy. 


Frrre: Paragraphs First to Fourth of this agreement 
are made by each Guarantor for the benefit of each of the 
Banks, the Agent and the several holders from time to time 
of 
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the Notes and of any other Guaranteed Indebtedness of the 
Company, and may be enforced directly by the holders of 
the Notes and such other Guaranteed Indebtedness or by 


any of them, from time to time, as often as occasion may 
arise, or by the Agent for the benefit of the holders of 
the Notes. The Agent, however, shall not be under any ob- 
ligation to take any action for the enforcement of this 
agreement or of the guaranty of any Guarantor hereun- 
der, unless requested to take such action by a writing 
signed by or on behalf of the holders of not less than 25% 
in principal amount of the Notes then outstanding and 
tendered reasonable indemnity against the expenses and 
liabilities which it may incur in connection with or by rea- 
son of such action. 


SrxtH: The Agent shall not be responsible for the re- 
citals herein. The Agent shall not be accountable in re- 
spect of the form, validity or enforceability of this agree- 
ment, or of any of the provisions hereof, nor of the several 
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guaranties of the Guarantors hereunder, and it makes no 
representation with respect thereto. All rights of action 
under this agreement or under the said guaranties may 
be enforced by the Agent without the possession of any of 
the Notes, or the production thereof on the trial or other 
proceedings relative thereto. 


Seventa: It is an express condition of each of the 
several guaranties provided for in this agreement that 
no recourse whatsoever shall be had under said guaranty 
against any stockholder, officer, director or employee as 
such of any Guarantor, or of any successor corporation, 
either at law or in equity, and whether by the enforcement 
of any assessment or penalty or by virtue of any statute, 
constitution or rule of law, or otherwise. All such rights 
and claims are expressly waived and released as a condi- 
tion of and in consideration for the execution of this agree- 


ment and of said legend endorsed on the Notes. 


Eicuts: All covenants and agreements herein contain- 
ed shall bind and inure to the benefit of the successors of 
the parties hereto respectively, and any successor Agent 
duly acting as such under the terms of the Loan Agrec- 
ment or any trustee acting under any indenture pursuant 
to which Notes have been issued shall be deemed to be a 
successor of the Agent under the provisions of this agree- 
ment. 


Ninra: This agreement shall be deemed to be a con- 
tract made under and shall be construed in accordance 
with and governed by the laws of the State of New York. 
Neither this agreement nor any provision hereof may be 
changed, waived, discharged or terminated orally but only 
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by an instrument in writing signed by the party against 
which enforcement of the change, waiver, discharge or 
termination is sought. 


In Wrrness WHEREOF the parties hereto have executed 
this agreement as of the day and year above set forth. 


Centra Hupson Gas & Exectrric Corporation 


By Enryesr N. Acker 
President 


Tue Crxcrnnati Gas & Exvectric Company 
By Watrer (Illegible) 
President 
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CoLumsus AND SouTHERN Oxo Exectric Company 
By H. M. Mier 
President 
Consumers Power Company 
By D.E. Kasw 
President 
Detaware Power & Licht Company 
By H.H. Puacex 
President 
Tue Derrorr Epison CoMPpaNy 


By Waker L. Cister 
President 
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Towa-Intmvois Gas anp Execrric Company 
By Cuxartes H. Watomyy 
President 
Lone Isnanp Licutrse Company 
By R. G. Oumsrep 
Vice President 
Pumapetpoia Execrric Company 


By R. G. Rixcuirre, 
President 
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Poromac Exectric Power Company 
By R. Roy Dunn 

President 
Rocuester Gas anpD Execrric CorPporaTIon 
By R. E. Gunna 

President 
Tar SourHERN CoMPaNy 
By (Ilegible) Bavcs, Jz. 

President 
Wisconsin Evecrric Power Company 
By G. W. Vay» Derzee 

Chairman of the Board 
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J. P. Morcan & Co. Incorrorarep 
As Trustee of various pension trusts 


By L.S. Hasxins 
Vice President 


Bankers Trust Company 
As Trustee of various pension trusts 
By C. Wapsworts Farnum 
Vice President 
Tae Case Mannatran Bank 
As Trustee of various pension trusts 


By James J. O’Brren 
Vice President 
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Tue First Nationa Crry Bank or New Yorx 
As Trustee of various pension trusts 


By H. B. McApams 
Vice President 


Crry Bawx Farmers Trust Company 
As Trustee of various pension trusts 


By H. B. McApams 
Vice President 


Raference Line 
In Exhibit XL 
Schedule No. 2 


Tare 7. CORF_PWCESSING MSTS 


Aqueous processing 


Process throughput, ke/yr 


Cost is derived from a 
charge of $102.00 per kg. 


Slcan-ur Time 
U days at £15,300 per day 
Convert U Salts to Metal 


Cost is derived from a 
charge of $35 for UNH con- 
version to UF, and $70 for 
UFg conversion to wetal per 
XG of throughput. 


Convert PU Salts to Metal 
don, ke/yr 


Tom & 
charge of $1500 per kg of 
core PU prodrction 


rae Recovery Coste 
rendu AEC as 


scrap 

Cost is derived from a 
charge of $67.50 per kg 
based on 20 per cent of 
uranium reqrired from AEC 


Core PU 


Total, Core Processing Costs 
BLANKET PROCESSING COSTS 


Aquecus processing 


Process throu kg/yr 


Tron & 
charge of $15.30 per kg of 
throughput. 


Taage BE HIS, 200 por day 


Convert PU Salts to Metal 


1,55 
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APPLICATION EXHIBIT XLI-A 


1962 1963 196k 1965 | 1966 1967 1968 


2,735 2,670 3,199 2,681 2,81: 2,6h8 2, B00 


20 280 273 327 27s! 289 272 2°7 


61 61 61 41 . & 3] él 61 


337 283: 297 280 296 319 319 


27.h5 28.7 39226 36.62 36.66 12.03 42.18 


ai b3 59 3S 58 


4,206 12,389 +=—-:18,252 20,995 50,335 27,289 +=. 25,630 28,107 32,370 0 Shy 2h 


26.68 48.76 6.65 78.62 86.46 11bS5 159.97 


18 


Reference 
Authority 


Throughput 
Quantities ty 
aPMA, We N. 
McDaniels. ( 


Process Costs 
derive? from 
Chicago Operas 
tions "ffice, 
TSAEC, Teletype 
Feb. 25, 1957 
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Exhibit Wis 


Year: 
ADUITIONAL WUEL CYCLE COSTS 


Core Shipping 


Cost is derived from a 
charge of $20 per kg of 
core process throughput 


Kg of ted U 
a tory 
valued at $2.60 per kg 
ef urenive in’ 


= 
valued at $4,419.20 per kg 


Total, additional fel 
cycle costs 
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Letter from H. L. Price, August 4, 1956 


UNITED STATES 
ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 


Aug 4 1956 


Power Reactor Development Company 
1911 First Street 
Detroit 26, Michigan 


Gentlemen: 


Enclosed is a construction permit issued by the Atomic En- 
ergy Commission authorizing Power Reactor Development 
Company to construct the utilization facility described 
therein. 


The issuance of this permit is based on the information and 
representations contained in your original application filed 
on January 7, 1956, and amendments thereto filed on June 
6, 1956, July 12, 1956, July 20, 1956, and July 23, 1956, in- 
cluding PRDC’s program for carrying out further investi- 
gations and experiments leading to the final design of the 
proposed reactor. 


As specified in the construction permit, prior to taking 
action on the conversion of the construction permit to a 
license to operate the facility a final Hazards Summary 
Report must be submitted to AEC for evaluation and a 
determination that the reactor can, in fact, be operated 
without undue risk to the health and safety of the public. 
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‘As stated in the construction permit the Commission be- 
lieves that the safety problems associated with the re- 
actor will prove to be of a kind which can be resolved with- 
in a reasonable time. The Commission regards the fast 
breeder program as a very important program and will 
use its best efforts to assist the company to resolve these 
problems as completely and as quickly as possible. How- 
ever, the Commission wants it to be clearly understood that 
in issuing this construction permit the emphasis is on the 
fact that it is a conditional one and that the Commission can 
make no commitment to convert the permit to a license 
until it is satisfied on all safety matters. 


Also, as you are aware, PRDC has not submitted to date 
sufficient information for the Commission to make a find- 
ing with respect to financial qualifications. Paragraph 3d 
of the permit contains a condition that its continued ef- 


fectiveness will be dependent upon a showing 
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within 12 months by PRDC that its financial resources 
are such as to enable the Commission to make the required 
finding, unless for good cause shown the Commission ex- 
tends the time for submission of such data. 


You will observe that the final paragraph of this permit 
establishes an allocation of 3,929 kilograms of continued 
U-235 for use in connection with the operation of this 
facility. This allocation represents the quantity of U-235 
estimated to be required for burn-up and losses, plus in- 
ventory. You will also observe that shipments of U-235 
by the Commission to PRDC in accordance with Schedule 
1 of the Appendix to the permit will be conditioned upon 
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PRDC’s return to the Commission of material substantial- 
ly in accordance with schedule 2 of the Appendix. The 
issuance of this permit and the allocation of U-235 con- 
tained therein is not to be construed as a commitment by 
the Commission to supply the U-235 in any form except 
UF6. 


The issuance of this permit does not constitute a commit- 
ment on the part of the Commission to provide transporta- 
tion or processing services with respect to the spent fuel. 


Pursuant to established Commission policy, the Commis- 
sion will undertake to supply PRDC’s Boron 10 require- 
ments, under appropriate terms and conditions and within 
the limitations of available supply, until such time as 
Boron-10 is available from a commercial source of supply. 


An allocation of source material in the form of depleted 


uranium is not being made at this time pending completion 
of a study of the classification of this material. 

Please communicate with us in the event you have any 
questions concerning any of the provisions of the construc- 
tion permit. 


Sincerely yours, 


/3/ H. L. PRICE, 
H. L. Price, 
Director, Division of 
Civilian Application. 


Enclosure 
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Construction Permit, August 4, 1956 


UNITED STATES 
ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 


Seal No. CPPR-4 
CONSTRUCTION PERMIT 


Power Reactor Development Company of Detroit, Michi- 
gan (hereinafter ‘‘PRDC’’) on January 7, 1956, filed its 
application for license under Section 104b of the Atomic 
Bnergy Act of 1954 (hereinafter ‘‘the Act’’) to construct 
and operate a nuclear reactor (hereinafter ‘‘the reactor’’). 
Amendments to the application were filed on June 6, 1956, 
July 12, 1956, July 20, 1956 and July 23, 1956. The original 


application together with said amendments is hereinafter 
referred to as ‘‘the application’’. 


In its application PRDC has presented information on 
ihe general design of the reactor and its program for carry- 
ing out further investigations leading to a final design of 
the reactor. Based on the information submitted by PRDC, 
the Atomic Energy Commission (hereinafter ‘‘the Commis- 
sion’’) has found that: 

A. The reactor will be a utilization facility as defined 

in the Commission’s regulations contained in Title 
10, Chapter 1, C. F. R., Part 50, ‘‘Licensing of 
Production and Utilization Facilities’. 


The reactor will be a utilization facility involved in 
the conduct of research and development activities 
leading to the demonstration of the practical value 
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of that type of facility for industrial or commercial 
purposes. 


PRDC, Atomic Power Development Associates, Com- 
monwealth Associates, Inc., and United Engineers 
and Constructors, Inc., are technically qualified to 
design and construct said reactor. 


(1) There are identified areas of uncertainty re- 
garding the hazards potential of fast neutron 
breeder reactors that must be investigated and 
resolved. From the current state of the tech- 
nology applicable to such reactors it can rea- 
sonably be inferred that there may be other 
areas of uncertainty not yet identified and re- 
quiring investigation and resolution. Of pri- 
mary importance among the identified areas of 
uncertainty are: 


(a) Whether there exists in the PRDC reac- 
tor a positive component of the tempera- 
ture coefficient similar to that exhibited 
in the Commission’s experimental breeder 
reactor 
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(EBR-I). The source of the positive com- 
ponent of the temperature coefficient ex- 
hibited by EPR-I (presently believed to be 
caused by dimensional distortion of the 
core structure) must be identified and its 
effect, if any, in the PRDC reactor must 
be eliminated. 
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(b) Whether there is a credible condition of 
meltdown and reassembly of the fuel of 
the PRDC reactor which could result in 
an explosion that would breach the gas- 
tight building surrounding the reactor. 
Further investigations must be carried out 
to establish that a credible condition of 
meltdown with consequent U-235 accumu- 
lation of critical dimensions cannot re- 
sult in such an explosion. 


(2) On the basis of information presently available, 
the Commission believes that the problems re- 
lating to the safety of operation of the PRDC 
reactor will prove to be of a kind that can be 
satisfactorily resolved within a reasonable time. 
There is some doubt whether they can be re- 


solved in time to meet the schedule proposed 
by PRDC in its application and in may turn out 
that further investigations beyond the program 
of investigation outlined by PRDC in its appli- 
cation will be needed. 


Although PRDC has submitted evidence of a commit- 
ment from certain banks for a loan of $15,000,000 and 
has described its plan for obtaining additional finane- 
ing from its member companies, the evidence sub- 
mitted to date does not justify a finding with respect 
to the financial qualifications of PRDC and accord- 
ingly the continued effectiveness of this permit will 
be conditioned upon a further showing in this re- 
gard as stated below. 


Pursuant to the Atomic Energy Act of 1954 and Title 10, 
C. F. R., Chapter 1, Part 50, “Licensing of Production and 
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Utilization Facilities,’ the Commission hereby issues a 
conditional construction permit to PRDC to construct the 
reactor as a utilization facility. This permit shall be deemed 
to contain and be subject to the conditions specified in Sec- 
tions 50.54 and 50.55 of said regulations; is subject to all ap- 
plicable provisions of the Atomic Energy Act of 1954 and 
rules, regulations and orders of the Atomic Energy Com- 
mission now or hereafter in effect; and is subject to the 
conditions specified below: 


A. The earliest date for the completion of the reactor 
is December 15, 1959. The latest date for comple- 
tion of the reactor is December 15, 1960. The term 
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‘completion date’? as used herein means the date 
on which construction of the reactor is completed 


except for the introduction of the fuel material. 


The site proposed for the location of the reactor is 
the location known as Lagoona Beach, Monroe Coun- 
ty, Michigan, specified in the application. 


The general type of facility authorized for con- 
struction is a fast neutron breeder reactor, more 
fully described in Report APDA-108, designed to 
operate at 300,000 KW equivalent of thermal energy 
and furnish approximately 100,000 kilowatts of elec- 
trical energy, and which will use uranium enriched 
in the isotope uranium 235 as fuel. 


Unless, within twelve months from the date of this 
construction permit, PRDC submits sufficient in- 
formation relating to its financial resources to enable 
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the Commission to make a finding that the Company 
has adequate financial resources to meet the require- 
ments of the law and the regulations, this permit 
shall expire; provided that the Commission may for 
good cause shown extend the time for the submission 
of such data. 


The conversion of this permit to a license is subject to 
submittal by PRDC to the Commission (by amendment of 
the application) of the complete, final Hazards Summary 
Report (portions of which may be submitted and evaluated 
from time to time). The final Hazards Summary Report 
must show that the final design provides reasonable as- 
surance to the satisfaction of the Commission that the 
health and safety of the public will not be endangered by 
operation of the reactor in accordance with the specified 
procedures. 


Upon completion (as defined in Paragraph ‘‘A”’ above) 
of the construction of the facility in accordance with the 
terms and conditions of this permit, upon the filing of any 
additional information needed to bring the original appli- 
cation up to date, upon finding that the final design pro- 
vides reasonable assurance that the health and safety of 
the public will not be endangered by operation of the 
reactor in accordance with the specified procedures, and 
upon finding that the facility authorized has been con- 
structed in conformity with the application as amended 
and in conformity with the provisions of the Act and of 
the rules and regulations of the Commission, and in the ab- 
sence of any good cause being shown to the Commission 
why the granting of a license would not be in accordance 
with the provisions of the Act, the Commission will issue 
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a Class 104 license to PRDC pursuant to Section 104b of 
the Act, which license shall expire twenty-five (25) years 
after the date of this construction permit. 
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From time to time PRDC may submit to the Commission, 
in writing, reports upon the progress being made in ex- 
perimental and developmental work. Following the sub- 
mission of each such report the Commission will review 
the data included therein to determine whether the results 
of such work can be incorporated as technical specifica- 
tions by appropriate amendment to this permit. 


Pursuant to Section 50.60 of the regulations in Title 
10, Chapter 1, C. F. R., Part 50, the Commission has al- 
located to PRDC, for use in connection with the operation 


of the reactor, 3,929 kilograms of uranium 235 contained 
in uranium at the isotopic ratios specified in PRDC’s ap- 
plication for license. Shipments by the Commission to 
PRDC in accordance with Schedule 1 of the Appendix 
hereto will be conditioned upon PRDC’s return to the 
Commission of material substantially in accordance with 
Schedule 2 of the Appendix. 


FOR THE ATOMIC ENERGY COMMISSION 
H. L. Price 

Director 

Division of Civilian Application 


Attachment: 
Appendix ‘‘A’’ 


Date of Issuance: August 4, 1956 
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[6296] 
APPENDIX ‘A’? TO CONSTRUCTION PERMIT 
ScHEDULE 1 


Estimated Schedule of Transfers of Special Nuclear Ma- 
terial from the Commission to PRDC 


Year of Kilograms of 
Transfer Contained U-235 


Total for License Period ....38,805 


[6297] 
APPENDIX ‘A’? TO CONSTRUCTION PERMIT 


ScHeEputr 2 


Estimated Schedule of Transfers of Special Nuclear Ma- 
terial from PRDC to the Commission 


Year of Kilograms of Contained U-235 
Transfer In Scrap In Spent Fuel Total 


1958 0 122 
1959 0 0 
1960 0 0 
1961 920 1283 
1962 920 1283 
1963 1839 2445 
1964 2299 _, 2662 
1965 1362 1968 
1966 2269 2754 
1967 1792 2155 
1968 1326 1689 
1969 1309 1672 
1970 1309 1672 
1971 873 1115 
1972 1309 1672 
1973 : 1309 1672 
1974 873 1115 
4975 1309 1672 
.1976 1309 1672 
1977 1309 1672 
1978 873 1115 
1979 1309 1672 
1980 1309 1672 


Total for License Period 34,876 
Appendix ‘‘A’’ 


[6298] 
UAW Petition for Intervention 


Before the 
United States Atomic Energy Commission 


in re 


License Application of Power Reactor Development 
Company 


AKC Docket No. F-16 


PETITION FOR INTERVENTION AND REQUEST 
FOR FORMAL HEARING 


Now come the International Union, United Automobile, 
Aircraft and Agricultural Implement Workers of America, 
affiliated with the American Federation of Labor-Congress 
of Industrial Organizations, hereinafter referred to as 
UAW, Walter P. Reuther, President and a member of said 
UAW, Emil Mazey, Secretary-Treasurer and a member of 
said UAW, and Carlos Gastambide, President of Local 878, 
UAW, and a member of said UAW, hereinafter referred to 
as Intervenors, and file herewith their petition to intervene 
in these proceedings under the Commission’s Rules of Prac- 
tice, Section 2.705, Title 10, CFR, on behalf of themselves 
and on behalf of and as representatives of the members of 
said UAW similarly situated, on the following grounds to 
wit: 


[6299] 


I. Intervenors state that each of said individual Inter- 
venors resides, works and owns property within an area of 
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approximately forty miles of Lagoona Beach, Monroe Coun- 
ty, Michigan, and that said Intervenor Carlos Gastambide 
is a resident of Monroe, Michigan. Intervenors further 
state that said Intervenor UA'W is an unincorporated labor 
association composed of in excess of 1,500,000 members with 
principal offices at Detroit, Michigan; that said UAIW ad- 
mits to membership employees employed in plants and 
shops engaged in the manufacture of parts and the as- 
sembly of those parts into farm, automobile, automotive- 
propelled products, aircraft and agricultural implements, 
including employees engaged in office work, sales, distribu- 
tion and maintenance thereof; that Walter P. Reuther is 
the duly elected President of said UAW, that Emil Mazey 
is the duly elected Secretary-Treasurer of said UAW, and 
that Carlos Gastambide is the duly elected President of 
said Local 878, UA'W; that said Local 878, UAW, is com- 
posed of in excess of 1,000 members who are employed and 
reside in the vicinity of Monroe, Michigan; that the mem- 
bers of said UAW similarly situated on whose behalf this 
action is brought constitute a class so numerous as to make 
it impractical to bring them all before the Atomic Energy 
Commission; that the Intervenors herein will fairly insure 
the adequate representation of all, and that there are com- 
mon questions of law and fact affecting the rights of the 
Intervenors and said members of the UAW, and that com- 
mon relief is sought. 


[6300] 


II. Intervenors further state that on or about August 
4, 1956 the Atomic Energy Commission granted a ‘‘condi- 
tional’? construction permit in these proceedings to the 
Power Reactor Development Company of Detroit, Michi- 
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gan, hereinafter referred to as PRDC, for the construction 
of a fast neutron-breeder reactor more fully described in 
Report ADDA-108, designed to operate at 300,000 kw. equiv- 
alent of thermal energy and furnish approximately 100,000 
kilowatts of electrical energy and which will use uranium 
enriched in the isotope uranium 235 as fuel; that the location 
specified for the construction of the facility is Lagoona 
Beach, Monroe County, Michigan. The ‘‘conditional’’ con- 
struction permit also ‘‘allocated’’ to PRDC special nuclear 
material for operation of the reactor during the period of 
the license. 


III. Intervenors further state that Lagoona Beach, 
Monroe County, Michigan, is located approximately thirty 
miles from the cities of Toledo, Ohio, and Detroit, Michi- 
gan, and approximately seven and one-half miles from the 
city of Monroe, Michigan; that Monroe, Michigan has a 


population in excess of 21,000; Detroit, Michigan has a 
population in excess of 1,849,000; and Toledo, Ohio has a 
population in excess of 303,500; that within the cities of 
Detroit, Toledo, Monroe and vicinity there is a large con- 
centration of members of said UAW; that there are in ex- 
cess of 30,000 


[6301] mary) 
members in the city of Toledo, in excess of 260,000 mem- 
bers in the city of Detroit, and in excess of 4,000 members 
in the city of Monroe; that, in addition to the above-des 
seribed areas, the UAW has many other members dwelling 
within an area which would be subjected to the impact of 
an atomic catastrophe caused by said reactor. 

IV. Intervenors further state that said members are 
employed in shops, factories and industrial establishments 
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within said areas and that said UAW, together with its 
Locals, has collective bargaining agreements with employ- 
ers in said shops, factories and industrial establishments ; 
that the UAW owns real estate and other property, includ- 
ing its international headquarters, in said areas in excess 
of two million dollars ($2,000,000), that UAW Local 12 
operates a summer camp for boys and girls at Sand Lake, 
Michigan, within a radius of forty miles from Lagoona 
Beach, Michigan, that said members own real estate and 
other property in said areas in excess of five hundred mil- 
lion dollars ($500,000,000), and that the individual Inter- 
venors own real estate and other property in said areas 
in excess of thirty thousand dollars ($30,000). 


V. Intervenors further state that the action of the AEC 
in granting the conditional construction permit herein (1) 
is a violation of the provisions of the Atomic Energy Act 
of 1954, and the regulations pursuant thereto 


[6302] 


adopted by the Commission, as more specifically set forth 
below; and (2) will result in the construction of a reactor 
which, under present technological conditions, is inherently 
unsafe, and which will thereby create a hazard which will 
place the individual Intervenors, the members of UAW and 
their families, and the UAW in danger of an explosion or 
other incident having the following effects: 


(a) It would imperil and destroy the health and lives 
of said individual Intervenors, members, and their families. 

(b) It would imperil and destroy the homes and other 
property in which said individual Intervenors and members 
have substantial investments. 
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(ce) It would imperil and destroy the real estate hold- 
ings and other property, including the international head- 
quarters, of said UAW. 


(a) It would imperil and destroy the establishments at 
which said members are employed, and would result in a 
deprivation of facilities within said cities. wherein said 
members earn a livelihood. 

(e) It would depress the value of real estate and other 
property owned by said individual Intervenors, by said 
members, and by said UAW, and would influence industry 
to leave said areas which might be affected by an atomic 
catastrophe. 


[6303] 
(f) It would imperil the status of collective bargaining 


and would destroy the property rights of said UAW and its 
members in collective bargaining agreements with em- 
ployers in said areas. 


(g) It would contaminate the water supply of the city 
of Monroe and would imperil the usability of said city as 
a port on Lake Erie. 


VI. Intervenors further state that one of the principal 
functions of the UAW is to protect the health and safety 
of its members, particularly in their places of employment. 
In the performance of this function it seeks to obtain suit- 
able provisions in collective bargaining agreements protect- 
ing the health and safety of covered employees. It engages 
in educational campaigns, providing its members with in- 
formation essential to the protection of their health and 
safety. It seeks to obtain remedial legislation on local, 
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state and national levels, promoting the health and safety 
of its members and all workers. 


VII. Intervenors further state that the UAW has col- 
lective bargaining agreements with several hundred em- 
ployers within a hundred-mile radius of Monroe, Michigan. 
More than five hundred thousand of its members are em- 
ployed under the terms and provisions of said agreements 
within the plants located in said area. The existence of 
these plants as well as the safety of the employees working 
therein under contracts are placed 


[6304] 


in jeopardy by the aforesaid action of the Commission. 
The value of these contracts will be seriously impaired if 
the PRDC reactor is built in this area without reasonable 
assurances of safety. 


VIII. Intervenors further state that the statutory 
standard for issuance of construction permits is establish- 
ed by Section 185 of the Atomic Energy Act of 1954, which 
provides as follows: 

““See. 185. Construction Permits.—All applicants 
for licenses to construct or modify production or utili- 
zation facilities shall, if the application is otherwise 
acceptable to the Commission, be initially granted a 
construction permit. The construction permit shall 
state the earliest and latest dates for the completion 
of the construction or modification. Unless the con- 
struction or modification of the facility is completed 
by the completion date, the construction permit shall 
expire, and all right thereunder be forfeited, unless 
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upon good cause shown, the Commission extends the 
completion date. Upon the completion of the construc- 
tion or modification of the facility, upon the filing of 
any additional information needed to bring the orig- 
inal application up to date, and upon finding that the 
facility authorized has been constructed and will op- 
erate in conformity with the application as amended 
and in conformity with the provisions of this Act and 
of the rules and regulations of the Commission, and in 
the absence of any good cause being shown to the Com- 
mission why the granting of a license would not be in 
accordance with the provisions of this Act, the Com- 
mission shall thereupon issue a license to the appli- 
cant. For all other purposes of this Act, a construc- 
tion permit is deemed to be a ‘license’.”? (Emphasis 
added.) 


IX. Intervenors further state that the rules and regula- 
tions officially promulgated by the AKC establish the 
AEC’s standards for implementing the statutory require- 
ment that a construction permit shall 


[6305] 


be initially granted if the application is “otherwise ac- 
ceptable to the Commission.”’ Section 50.45, Title 10, CFR, 
provides as follows: 


“Section 50.45 Standards for Construction Permits 


An applicant for a license or an amendment of a li- 
cense who proposes to construct or alter a production 
or utilization facility will be initially granted a con- 
struction permit, if the application is in conformity 


530 


6306 


with and acceptable under the criteria of Sections 

50.31 through 50.38 and the standards of Sections 

50.40 through 50.43.’’ (Emphasis added.) 
Intervenors allege, as hereinafter more fully set forth, 
that said PRDC’s construction permit is not in conformity 
with and acceptable under the criteria of said Sections 
nor of the statutes made and provided. 


X. Intervenors further state that Section 50.40 of the 
AEC’s rules and regulations establishes standards which 
the application of PRDC must be ‘‘in consistency with and 
acceptable under.’’ Section 50.40 provides: 


“<Seetion 50.40 Common Standards 


In determining that a license will be issued to an ap- 
plicant, the Commission will be guided by the follow- 
ing considerations: 


(a) The processes to be performed, the operating 
procedures, the facility and equipment, the use of the 
facility, and other technical specifications, or the pro- 
posals in regard to any of the foregoing collectively 
provide reasonable assurance that the applicant will 
comply with the regulations in this chapter, in- 
cluding the regulations in Part 20, and that the health 
and safety of the public will not be endangered. 


[6306] 


(b) The applicant is technically and financially 
qualified to engage in the proposed activities in ac- 
cordance with the regulations in this chapter. 


(c) The issuance of a license to the applicant will 
not, in the opinion of the Commission, be inimical to 
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the common defense and security or to the health 
and safety of the public.’’ (Emphasis added.) 


XI. Intervenors further state that the AEC’s rules 
and regulations, Section 50.35, Title 10, CFR, provide: 


«Section 50.35 Extended Time for Providing Techni- 
cal Information 


Where, because of the nature of a proposed project, 
an applicant is not in a position to supply initially 
all of the technical information otherwise required to 
complete the application, she shall indicate the reason, 
the items or kinds of information omitted, and the ap- 
proximate times when such data will be produced. 
If the Commission is satisfied that it has information 
sufficient to provide reasonable assurance that a 
facility of the general type proposed can be construct- 
ed and operated at the proposed location without un- 
due risk to the health and safety of the public and that 
the omitted information will be supplied, it may proc- 
ess the application and issue a construction permit 
on a provisional basis without the omitted informa- 
tion subject to its later production and an evaluation 
by the Commission that the final design provides rea- 
sonable assurance that the health and safety of the 
public will not be endangered.”’ (Emphasis added.) 


XII. Intervenors further state that the AEC did not 
make the finding requisite to the grant of a construction 
permit on a provisional basis under the aforesaid Section 
50.35, z.e., that: 


[6307] 


«¢ | . the Commission is satisfied that it has informa- 
tion sufficient to provide reasonable assurance that 
a facility of the general type proposed can be con- 
structed and operated at the proposed location with- 
out undue risk to the health and safety of the public 
”? 
The other construction permits issued to date on a provi- 
sional basis have included this finding. 


XIII. Intervenors further state that the AEC has made 
findings, recited in the ‘‘conditional’’ construction permit 
issued to PRDC, which are inconsistent with and contrary 
to the finding of ‘‘reasonable assurance’’ required by said 
Section 50.35. The AEC has found that there are ‘‘identi- 
fied areas of uncertainty’’ regarding the hazards potential 
of the type of reactor proposed by PRDO, and that ‘‘from 


the current state of the technology . . . it can reason- 
ably be inferred that there may be other areas of uncer- 
tainty not yet identified.’’ 


XIV. Intervenors further state that the AEC acted 
illegally, contrary to the provisions of Section 185 of the 
Atomic Energy Act, and contrary to the provisions of its 
own rules and regulations interpreting and implementing 
Section 185, in issuing the ‘‘conditional’’ construction per- 
mit without making the required finding of ‘‘reasonable 
assurance.’’ 


XV. Intervenors further state that Section 185 of the 
Atomic Energy Act of 1954 (quoted in Paragraph Vint 
hereof), as implemented and interpreted by Section 
50.40(b), Title 10, CFR (quoted in Paragraph X hereof), 
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requires as a condition of issuance of a construction per- 
mit that the AEC find that the applicant is ‘‘financially 
qualified to engage in the proposed activities’? in accord- 
ance with AEC regulations. 


XVL Intervenors further state that Section 50.60(b) 
of the AEC’s regulations provides that where an appli- 
cant for a facility license requests that special nuclear 
material be allocated for use in the facility at the time 
the construction permit is issued, as PRDC requested in 
this case, the: 

«| _ . request should be accompanied by at least the 
following information: 


(1) The applicant’s financial qualifications to as- 
sume responsibility for payment of Commission 


charges for the materials, and to undertake and carry 
out the proposed use of special nuclear material for 
a reasonable period of time; . . ..”’ (Emphasis added.) 


XVII. Intervenors further state that Section 50.60(c) 
provides that 
‘“(¢) A request for the incorporation in a construc- 
tion permit or license of provisions designating the 
amount of special material available for use by the 
facility will be approved by the Commission if: . . . 


(2) The applicant appears to be financially quali- 
fied to assume responsibility for the payment of Com- 
mission charges for the material and to undertake and 
carry out the proposed use of special nuclear material 
for a reasonable period of time; and. . ..’’ (Emphasis 
added.) 
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XVIII. Intervenors further state that PRDC’s license 
application included vague information as to its general 
financial qualifications, but 


[6309] 


PRDC failed to comply with said Section 50.60, Title 10, 
CFR, in that it did not submit information specifically re- 
lating to its financial qualifications to assume responsibility 
for payment of the AEC’s charges for special nuclear ma- 
terial and to undertake and carry out the proposed use 
of the material for a reasonable time. 


XIX. Intervenors further state that the AEC’s regula- 
tions clearly require that a finding of financial qualifica- 
tion must be made before a construction permit is issued 
and before special nuclear material is allocated, and that 
there is no provision in the regulations for issuing a con- 
struction permit or allocating special nuclear material 
“eonditional’’? upon subsequent submission of evidence 
as to financial qualifications. The AEC did not make the 
finding, required under Sections 50.45 (quoted in Para- 
graph IX hereof) and 50.40 (quoted in Paragraph X here- 
of), Title 10, CFR, as a prerequisite for issuance of a con- 
struction permit, that PRDC was ‘‘financially qualified to 
engage in the proposed activity”? in accordance with AEC 
regulations. Nor did the AEC make the finding required 
under Section 50.60(c)(2) (quoted in Paragraph XVII 
hereof) that PRDC ‘‘appears to be financially qualified”’ to 
assume responsibility for payment of AEC charges for 
material and to undertake and carry out the proposed use 
of the material for a reasonable time. On the contrary, 
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the ‘‘conditional’’ construction permit issued to PRDC re- 
cites the AEC’s finding that: 
“¢  . the evidence submitted to date does not justify 
a finding with respect to the financial qualifications 
of PRDC.” 


[6310] 


XX. Intervenors further state that the AEC acted il- 
legally, contrary to the provisions of Section 185 of the 
Atomic Energy Act, and contrary to the provisions of its 
own rules and regulations interpreting and implementing 
Section 185, in issuing to PRDC a ‘‘conditional’’ construc- 
tion permit and in including in the permit an allocation 
of special nuclear material without the aforesaid requisite 
findings of ‘‘financial qualification.” 


XXI. Intervenors further state that the license appli- 
cation filed by PRDC reveals that PRDC’s financial quali- 
fication is dependent upon the United States Government’s 
acceding to three conditions laid down by PRDC: (a) 
statutory exemption of PRDC and its member companies 
from the provisions of the Public Utility Holding Company 
Act; (b) a ruling by the Internal Revenue Service that 
contributions of members to PRDC are deductible for fed- 
eral income tax purposes; and (c) provision for adequate 
insurance protection against liability for damage claims 
arising from a catastrophe caused by its reactor. None 
of these three conditions had been met at the time the ‘‘con- 
ditional’’ construction permit was issued. AEC’s issuance 
of the ‘“‘conditional’’ construction permit under these cir- 
cumstances was arbitrary, unreasonable, an abuse of dis- 
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cretion, and a violation of the applicable provisions of the 
statute and regulations. 


[6311] 


XXII. Intervenors further state that one of the pur- 
poses of the Atomic Energy Act of 1954 is, as stated in 
Section 3(d) of said Act, to provide for: 

“a program to encourage widespread participation 
in the development and utilization of atomic energy 
for peaceful purposes to the maximum extent consist- 
ent with the common defense and security and with 
the health and safety of the public.” (Emphasis 
added.) 
Numerous provisions of the Act impose an affirmative 
duty upon the AEC to administer and regulate atomic en- 
ergy developments in a manner which will assure the 
health and safety of the public. Thus, Section 104(b) of 
the Act, the Section under which the PRDC reactor will 
ultimately be licensed, refers to the AEC’s ‘‘obligation 
under this Act . . . to protect the health and safety of 
the public.”’ 


XXII. Intervenors further state that the AEC has 
constituted the Advisory Committee on Reactor Safe- 
guards, consisting at the present time of fourteen eminent 
scientists and engineers, to assist it in the discharge of 
its aforesaid “obligation” to protect the health and safety 
of the public. Said Committee “‘. . . reviews safety stud- 
ies referred to it by the Commission staff and advises the 
Commission with regard to the hazards of proposed or 
existing reactor facilities and the adequacy of proposed 
reactor safety standards.”’ 
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XXIV. Intervenors further state that the AEC, in ac- 
cordance with its policy of referring all applications for 
reactor licenses to the Advisory Committee for its review 
and recommendations, referred the PRDC application to 
said Committee. On June 6, 1956, the Advisory Committee 
submitted to the AEC its report on the PRDC reactor. 
The report has been suppressed by the AEC in violation 
of the provisions of Section 146(b) of the Atomic Energy 
Act and Section 2.790, Title 10, CFR. Nevertheless, a mem- 
ber of the AEC and members of the Joint Committee on 
Atomic Energy have publicly revealed excerpts from the 
Report which quote the Advisory Committee as finding 
“‘that there is insufficient information available at this 
time to give assurance that the PRDC can be operated 
at this site without public hazard;’’ that it is ‘‘doubtful’’ 
whether sufficient information to give assurance of safe 
operation of the reactor ‘‘will be available in time to give 
assurance of safe operation of this reactor unless the 
present fast reactor program of the AEC is amplified and 
accelerated ;’’ and that even such an accelerated program 
might not yield sufficient results to permit safe operation 
of the reactor at the Lagoona Beach site on the time sched- 
ule proposed by PRDC. 


XXV. Intervenors further state that the Atomic En- 
ergy Commission, by a vote of three to one (the majority 
position being represented by two laymen and one sci- 
entist) voted to issue the ‘‘conditional’’ construction 


[6313] 


permit in disregard of the findings of said Committee, 
and that this action was arbitrary, unreasonable, capri- 
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cious, and a violation of the Atomic Energy Act of 1954 
and the AEC’s rules and regulations! 


XXVI. Intervenors further state that Section 185 of 
the Atomic Energy Act of 1954 (quoted in Paragraph VIII 
hereof) requires that a construction permit expire and all 
rights thereunder be forfeited if the facility is not com- 
pleted by the latest date specified for completion in the 
license application, unless the AEC ‘‘upon good cause 
shown”? extends the completion date. The AEC has in- 
corporated in the ‘‘conditional’’ construction permit is- 
sued to PRDC the date submitted by PRDC, December 15, 
1960, as the latest date for completion of the reactér, de- 
spite the AEC’s finding that ‘‘there is some doubt’? whether 
the safety problems can be resolved in time to meet the 
schedule proposed by PRDC. Similar doubts have been 
expressed in stronger form by the Advisory Committee on 
Reactor Safeguards, as described in Paragraph XXIV 
hereof. Issuance of the construction permit with the 
completion date of December 15, 1960, specified therein, 
despite these doubts, is in violation of Section 185. since 
it renders completely meaningless the statutory require- 
ment that construction of reactors be completed within 
the time limitation specified in the construction permit. 


[6314] 


XXVII. Intervenors further state that Section 104(d) 
of the Atomic Energy Act of 1954 provides that: 


«¢. . . no license may be issued to any person within 
the United States if, in the opinion of the Commission, 
the issuance of a license to such person would be inimi- 
eal . . . to the health and safety of the public.”’ 
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and that said Commission has an obligation under the Act 
to protect the health and safety of the public. 


XXVIII. Intervenors further state that construction 
of a fast neutron-breeder reactor, ‘‘the most hazardous of 
all reactors,’’ with its inherent characteristics of instability 
and hazard, at a site near metropolitan population centers, 
before such a reactor has been constructed, tested, and 
experimentally proven in less populated areas, is inimical 
to the health and safety of the public, and that the AEC 
violated said Section 104(d), and abused its discretionary 
authority thereunder, in issuing the ‘‘conditional’’ con- 
struction permit to PRDC for construction of a reactor at 
Lagoona Beach, and ignored its obligation to protect the 
health and safety of the public. 


XXIX. Intervenors further state that the action of the 


AEC in granting a “conditional” construction permit to 
PRDC on August 4, 1956, was irresponsible, precipitous, 
in flagrant violation of the Atomic Energy Act of 1954 and 
rules and regulations promulgated by the AEC, and 


[6315] 


provides reasonable grounds for belief that a license to 
operate said facility when it is completed, with an expen- 
diture of $45,000,000, will be issued without proper con- 
sideration of and regard for the health and safety of the 
public. 

WHEREFORE, said Intervenors pray that the Atomic 
Energy Commission: 


(1) grant their petition to intervene; 
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(2) order immediate suspension of the ‘conditional?’ 
construction permit issued to Power Reactor Development 
Company pending a final determination of the questions 
raised herein; 


(3) set this matter for a formal hearing, in accordance 
with Part 2, Title 10, CFR, at the earliest possible date; 
and 


(4) rescind and declare a nullity the ‘‘conditional’’ con- 
struction permit issued to said Company until such time 
as there has been full compliance with all pertinent pro- 
visions of the statute, rules, and regulations, and said 
Company has submitted information affording reasonable 
assurance that a reactor of the type contemplated can be 
built and operated at the site in question without undue 
risk to the health and safety of the public. 


HAROLD A. CRANEFIELD, 
General Counsel, UAW-AFL-CIO, 
8000 East Jefferson Avenue, 
Detroit 14, Michigan. 


BENJAMIN C. SIGAL, 
1126 16th Street, N. W., 
Washington, D. C. 


HAROLD P. GREEN, 
1700 K Street, N. W., 
Washington, D. C. 
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LOWELL GOERLICH, 
718 Jackson Place, N. W., 
Washington, D. C. 
Attorneys for Intervenors. 


The foregoing petition for intervention and request for 
formal hearing has been served upon the PRDC by mail- 
ing a true copy thereof, by Registered Mail, to the Power 
Reactor Development Company at 1100 Dime Building, 
Detroit 26, Michigan, this 31st day of August, 1956. 


Attorney for Intervenors. 


[6317] 
IUE and Paperworkers Petition for Intervention 


UNITED STATES OF AMERICA 


BerorE THE Atomic Enercy ComMIssion 


In the Matter of 
LICENSE APPLICATION OF POWER REACTOR 
DEVELOPMENT COMPANY 


AEC Docket No. F-16 


PETITION FOR INTERVENTION AND REQUEST 
FOR FORMAL HEARING 


Now come the International Union of Electrical, Radio 
and Machine Workers, affiliated with the American Federa- 
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tion of Labor and Congress of Labor Organizations, herein- 
after referred to as IUE; James B. Carey, President and a 
member of IUE; Al Hartnett, Secretary-Treasurer and a 
member of IUE; James Douglas, President of IUE Local 
945, and file herewith their petition to intervene in these 
proceedings for themselves and on behalf, and as represen- 
tatives, of the members of IUE, and in support of their 
petition state: 


1. IUE is an unincorporated labor association composed 
of more than 350,000 members, with principal offices in 
Washington, D. C. IUE admits to membership employees 
of manufacturers of electrical machinery, appliances and 
products, tools and dies, machine tools and allied products, 
including employees engaged in office work, distribution, 
installation, service, and repair of electrical machinery 
and equipment. James B. Carey is the duly elected presi- 
dent of IUE; Al Hartnett is the duly elected secretary of 
IUE; James Douglas is the duly elected President of IUE 
Local 945, situated in Detroit, Michigan. The members of 
IUE on whose behalf this petition is filed constitute a class 
so numerous as to make it impractical to bring them all 
before the Atomic Energy Commission, hereinafter re- 
ferred to as AEC. Intervenors herein will fairly ensure 
the adequate representation of all; there are common ques- 
tions of law and fact affecting the rights of Intervenors 
and members of IUE, and common relief is sought. 


2. On or about August 4, 1956 the Atomic Energy Com- 
mission granted a ‘‘conditional’’ construction permit in 
these proceedings to the Power Reactor Development Com- 
pany of Detroit, Michigan, hereinafter referred to as PRDC, 
for the construction of a fast neutron-breeder reactor more 
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fully described in Report ADDA-108, designed to operate at 
300,000 kw. equivalent of thermal energy and furnish ap- 
proximately 100,000 kilowatts of electrical energy and which 
will use uranium enriched in the isotope uranium 235 as 
fuel. The location specified for the construction of the 
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facility in Lagoona Beach, Monroe County, Michigan. The 
“‘eonditional’’? construction permit also ‘‘allocated’’ to 
PRDC special nuclear material for operation of the reactor 
during the period of the license. This reactor is herein- 
after referred to as PRDC reactor. 


3. Lagoona Beach, Monroe County, Michigan, is ap- 
proximately 30 miles from the cities of Detroit, Michigan, 
and Toledo, Ohio, and approximately 714 miles from the 
city of Monroe, Michigan. Detroit has a population in 
excess of 1,849,000; Toledo has a population in excess of 
303,500, and Monroe has a population in excess of 21,000. 
Within a radius of 30 miles from Lagoona Beach, there is a 
substantial concentration of members of IUE, and in addi- 
tion, IUE has many other members dwelling within areas 
which would be subject to the impact of a catastrophe which 
would be caused in the event the PRDC reactor exploded 
or otherwise went out of control. 


4. The members of IUH, including Intervenor James 
Douglas, own real estate and other property in said areas 
valued in excess of $10,000,000. 


5. IUE has collective bargaining agreements with scores 
of employers within a 100-mile radius of Lagoona Beach, 
Monroe County, Michigan. More than 50,000 of its mem- 
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bers are employed under the terms and provisions of said 
agreements within the plants located in said area. 


6. One of the principal functions of IUE is to protect 
the health and safety of its members, particularly in their 
places of employment. In the performance of this function 
it seeks to obtain suitable provisions in collective bargain- 
ing agreements protecting the health and safety of covered 
employees. It engages in educational campaigns, providing 
its members with information essential to the protection 
of their health and safety. It seeks to obtain remedial 
legislation on local, state and national levels, promoting 
the health and safety of all workers. 


7. The action of AEC in granting the ‘‘conditional’’ 
permit herein 


a. violates the provisions of the Atomic Energy Act 
of 1954, and the regulations pursuant thereto adopted by 
AKC, as more specifically set forth below; 


b. will result in the construction of a reactor which, 
under present technological conditions, is inherently unsafe, 
thereby creating a hazard which will place Intervenors and 
the members of IUE and their families in danger of an ex- 
plosion or other incident having the following effects: 


(1) It would imperil and destroy the health and lives 
of the members of IUE and their families ; 
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(2) It would imperil and destroy the homes and other 
property in which the Intervenors and members of IUE 
have substantial investments ; 
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(3) It would imperil and destroy the establishments at 
which said members are employed thereby resulting in a 
deprivation of facilities wherein said members earn their 
livelihood ; 


(4) It would depress the value of real estate and other 
property owned by the Intervenors and members of IUE 
and would influence industry in which these members work 
to leave the areas which might be affected by an atomic 
catastrophe ; 


(5) It would imperil and destroy the property rights 
of IUE and its members in collective bargaining agree- 
ments with employers in said areas. 


8. The statutory standard for issuance of construction 
permits is established by Section 185 of the Atomic Energy 
Act of 1954, which provides as follows: 

“All applicants for licenses to construct or modify 
production or utilization facilities, shall, if the appli- 
eation is otherwise acceptable to the Commission, be 
initially granted a construction permit. The construc- 
tion permit shall state the earliest and latest dates for 
the completion of the construction or modification. 
Unless the construction or modification of the facility 
is completed by the completion date, the construction 
permit shall expire, and all rights thereunder be for- 
feited, unless upon good cause shown, the Commission 
extends the completion date. Upon the completion of 
the construction or modification of the facility, upon 
the filing of any additional information needed to bring 
the original application up to date, and upon finding 
that the facility authorized has been constructed and 
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will operate in conformity with the application as 
amended and in conformity with the provisions of this 
chapter and of the rules and regulations of the Com- 
mission, and in the absence of any good cause being 
shown to the Commission why the granting of a license 
would not be in accordance with the provisions of this 
chapter, the Commission shall thereupon issue a license 
to the applicant. For all other purposes of this chap- 
ter, a construction permit is deemed to be a ‘license’.’’ 


9. The rules and regulations officially promulgated by 
AEC establish AEC’s standards for implementing the sta- 
tutory requirement that a construction permit shall be 
initially granted if the application is ‘‘otherwise accept- 
able to the Commission.’’ Section 50.45, Title 10, CFR, 
provides as follows: 


“<Standards for Construction Permits 


An applicant for a license, or an amendment of a 
license, who proposes to construct or alter a produc- 
tion or utilization facility will be initially granted a 
construction permit, if the application is in conformity 
with and acceptable under the criteria of sections 50.31 
through 50.38 and the standards of sections 50.40 
through 50.43.’’ 


10. Section 50.40 of AEC’s rules and regulations pro- 
vides: 


‘“*<Common Standards 


In determining that a license will be issued to an ap- 
plicant, the Commission will be guided by the following 
considerations: 


[6320] 


(a) The processes to be performed, the operating 
procedures, the facility and equipment, use of the 
facility, and other technical specifications, or the pro- 
posals in regard to any of the foregoing collectively 
provide reasonable assurance that the applicant will 
comply with the regulations in this chapter, including 
the regulations in Part 20, and that the health and 
safety of the public will not be endangered. 


(b) The applicant is technically and financially 
qualified to engage in the proposed activities in ac- 
cordance with the regulations of this chapter. 


(ce) The issuance of a license to the applicant will 
not, in the opinion of the Commission, be inimical to the 
common defense and security or to the health and 
safety of the public.”’ 


41. AKO’s rules and regulations, Section 50.35, Title 10, 
CFR, provide: 


‘“<Batended Time for Providing Technical Information 


Where, because of the nature of a proposed project, 
an applicant is not in a position to supply initially all 
of the technical information otherwise required to 
complete the application, he shall indicate the reason, 
the items or kinds of information omitted, and the ap- 
proximate times when such data will be produced. If 
the Commission is satisfied that it has information 
sufficient to provide reasonable assurance that a facility 
of the general type proposed can be constructed and 
operated at the proposed location without undue risk 
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to the health and safety of the public, and that the 
omitted information will be supplied, it may process 
the application and issue a construction permit on a 
provisional basis without the omitted information sub- 
ject to its later production, and an evaluation by the 
Commission that the final design provides reasonable 
assurance that the health and safety of the public will 
not be endangered.”’ 


12. AKC did not make the finding requisite to the grant 
of a construction permit on a provisional basis under the 
aforesaid Section 50.355, 4.e., that: 


<¢* * * the Commission is satisfied that it has informa- 
tion sufficient to provide reasonable assurance that a 
fapility of the general type proposed can be construct- 
ed and operated at the proposed location without un- 
due risk to the health and safety of the public * * *”’ 


The other construction permits issued to date on a pro- 
visional basis have included this finding. 


13. AEC has made findings, recited in the ‘‘conditional’’ 
construction permit issued to PRDC, which are inconsistent 
with and contrary to the finding of ‘‘reasonable assurance”’ 
required by said Section 50.35. AEC has found that there 
are ‘identified areas of uncertainty’’ regarding the hazards 
potential of the type of reactor proposed by PRDC, and 
that ‘‘from the current state of the technology * * * it can 
reasonably be inferred that there may be other areas of 
uncertainty not yet identified.”’ 


14, AEC acted illegally, contrary to the provisions of 
Section 185 of the Atomic Energy Act, and contrary to the 
provisions of its own rules and regulations interpreting and 
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implementing Section 185, in issuing the “<eonditional’’ con- 
struction permit without making the required finding of 
‘“‘yeasonable assurance.”’ 


[6321] 


15. Section 185 of the Atomic Energy Act of 1954, quoted 
above, as implemented and interpreted by Section 50.40(b), 
Title 10, CFR quoted above, requires as a condition of is- 
suance of a construction permit that the AKC find that the 
applicant is “‘fnancially qualified to engage in the pro- 
posed activities’’ in accordance with AEC regulations. 


16. Section 50.60(b) of the AEC’s regulations pro- 
vides that where an applicant for a facility license requests 
that special nuclear material be allocated for use in the 
facility at the time the construction permit is issued, as 


PRDC requested in this case, the: 


«* ® * request should be accompanied by at least the 
following information: 


(1) The applicant’s financial qualifications to as- 
sume responsibility for payment of Commission 
charges for the materials, and to undertake and carry 
out the proposed use of special nuclear material for 
a reasonable period of time; «+ >> (Emphasis add- 
ed.) 


17. Section 50.60(c) provides that: 


“(¢) A request for the incorporation in a construction 
permit or license of provisions designating the amount 
of special material available for use by the facility will 
be approved by the Commission if: * * * 
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(2) The applicant appears to be financially qualified 
to assume responsibility for the payment of Commis- 
sion charges for the material and to undertake and 
carry out the proposed use of special nuclear mate- 
rial for a reasonable period of time; and * * *” 
(Emphasis added.) 


18. PRDO’s license application included vague informa- 
tion as to its general financial qualifications, but PRDC fail- 
ed to comply with said Section 50.60, Title 10, CFR, in that it 
did not submit information specifically relating to its 
financial qualifications to assume responsibility for payment 
of AEC’s charges for special nuclear material and to un- 
dertake and carry out the proposed use of the material 
for a reasonable time. 


19. AEC’s regulations require that a finding of financial 
qualification must be made before a construction permit 
is issued and before special nuclear material is allocated. 
There is no provision in the regulations for issuing a con- 
struction permit or allocating special nuclear material 
‘“‘eonditional’’ upon subsequent submission of evidence as 
to financial qualifications. AEC did not make the finding, 
required under Sections 50.45 and 50.40, Title 10, CFR, 
quoted above, as a prerequisite for issuance of a construc- 
tion permit, that PRDC was ‘‘financially qualified to en- 
gage in the proposed activity’’ in accordance with AEC 
regulations. Nor did AEC make the finding required under 
Section 50.60(c)(2), quoted above, that PRDC ‘‘appears 
to be financially qualified’’ to assume responsibility for pay- 
ment of 
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AKC charges for material and to undertake and carry out 
the proposed use of the material for a reasonable time. On 
the contrary, the ‘‘conditional’’ construction permit issued 
to PRDC recites AEC’s finding that: 
«¢. |. the evidence submitted to date does not justify 
a finding with respect to the financial qualifications of 
PRDC.”’ 


20. AEC acted illegally, contrary to the provisions of 
Section 185 of the Atomic Energy Act, and contrary to the 
provisions of its own rules and regulations interpreting 
and implementing Section 185, in issuing to PRDC a ‘‘con- 
ditional?’ construction permit and in including in the per- 
mit an allocation of special nuclear material without the 
aforesaid requisite findings of ‘‘financial qualification.”’ 


21. The license application filed by PRDC reveals that 
PRDC’s financial qualification is dependent upon the United 
States Government’s acceding to three conditions laid down 
by PRDC: (a) statutory exemption of PRDC and its mem- 
ber companies from the provisions of the Public Utility 
Holding Company Act; (‘b) a ruling by the Internal Revenue 
Service that contributions of members to PRDC are de- 
ductible for federal income tax purposes; and (¢c) provision 
for adequate insurance protection against liability for dam- 
age claims arising from a catastrophe caused by its reactor. 
None of these three conditions had been met at the time 
the ‘‘conditional’’ construction permit was issued. AEC’s 
issuance of the ‘‘conditional” construction permit under 
these circumstances was arbitrary, unreasonable, an abuse 
of discretion, and a violation of the applicable provisions 
of the statute and regulations. 
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22. One of the purposes of the Atomic Energy Act of 
1954 is, as stated in Section 3(d) of said Act, to provide 
for: 

“‘a program to encourage widespread participation in 

the development and utilization of atomic energy for 

peaceful purposes to the maximum extent consistent 

with the common defense and security and with the 

health and safety of the public.’’ (Emphasis added.) 
Numerous provisions of the Act impose an affirmative duty 
upon AEC to administer and regulate atomic energy de- 
velopments in a manner which will assure the health and 
safety of the public. Thus, Section 104(b) of the Act, the 
Section under which the PRDC reactor will ultimately be 
licensed, refers to AEC’s ‘‘obligation under this Act... 
to protect the health and safety of the public.”’ 


23. AEC has constituted the Advisory Committee on 
Reactor Safeguards, consisting at the present time of four- 
teen eminent scientists and engineers, to assist it in the 
discharge of its aforesaid obligation to protect the health 
and safety of the 
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public. Said Committee “. . . reviews safety studies 
referred to it by the Commission staff and advises the 
Commission with regard to the hazards of proposed or ex- 
isting reactor facilities and the adequacy of proposed re- 
actor safety standards.”’ 


94. In accordance with its policy of referring all appli- 
eations for reactor licenses to the Advisory Committee for 
its review and recommendations, AEC referred the PRDC 
application to said Committee. On June 6, 1956, the Ad- 
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visory Committee submitted to the AEC its report on the 
PRDC reactor. The report has been suppressed by AEC 
in violation of the provisions of Section 146(b) of the 
Atomic Energy Act and Section 2.790, Title 10, CFR. 
Nevertheless, a member of AEC and members of the Joint 
Committee on Atomic Energy have publicly revealed ex- 
cerpts from the Report which quote the Advisory Com- 
mittee as finding ‘‘that there is insufficient information 
available at this time to give assurance that the PRDC 
can be operated at this site without public hazard;’’ that 
it is “‘doubtful”’? whether sufficient information to give as- 
surance of safe operation of the reactor ‘‘will be available 
in time to give assurance of safe operation of this reactor 
unless the present fast reactor program of AEC is ampli- 
fied and accelerated;’’ and that even such an accelerated 
program might not yield sufficient results to permit safe 
operation of the reactor at the Lagoona Beach site on the 
time schedule proposed by PRDC. 


25. By a vote of three to one (the majority position 
being represented by two laymen and one scientist), AEC 
voted to issue the ‘‘conditional’’ construction permit in 
disregard of the findings of said Committee, and this action 
was arbitrary, unreasonable, capricious, and a violation of 
the Atomic Energy Act of 1954 and AEC’s rules and regu- 
lations. 


96. Section 185 of the Atomic Energy Act of 1954, quoted 
above, requires that a construction permit expire and all 
rights thereunder be forfeited if the facility is not com- 
pleted by the latest date specified for completion in the 
license application, unless AEC ‘‘upon good cause shown’’ 
extends the completion date. AEC has incorporated in 
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the ‘‘conditional’’ construction permit issued to PRDC the 
date submitted by PRDC, December 15, 1960, as the latest 
date for completion of the reactor, despite AEC’s finding 
that ‘‘there is some doubt’? whether the safety problems 
can be resolved in time to meet the schedule proposed by 
PRDC. Similar doubts have been expressed in stronger 
form by the Advisory Committee on Reactor Safeguards, 
as described above. Issuance of the construction permit 
with the completion date of December 15, 1960, specified 
therein, despite these doubts, is in violation of Section 185 
sinee it renders completely meaningless the statutory re- 
quirement that construction of reactors be completed within 
the time limitation specified in the construction permit. 


. 


[6324] 
97. Section 104(d) of the Atomic Energy Act of 1954 


provides that: 
«¢ - . no license may be issued to any person within 
the United States if, in the opinion of the Commission, 
the issuance of a license to such person would be 
inimical . . . to the health and safety of the public.”’ 


98. Construction of a fast neutron breeder reactor, ‘‘the 
most hazardous of all reactors,’’ with its inherent charac- 
teristics of instability and hazard, at a site near metro- 
politan population centers, before such a reactor has been 
constructed, tested, and experimentally proven in less pop- 
ulated areas, is inimical to the health and safety of the 
public. In issuing a ‘‘conditional”’ construction permit to 
PRDC under such circumstances, AEC violated said Sec- 
tion 104(d), and abused its discretionary authority there- 
under. 
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29. The action of AEC in granting a ‘‘conditional’’ con- 
struction permit to PRDC on August 4, 1956, was irrespon- 
sible, precipitous, in flagrant violation of the Atomic Energy 
Act of 1954 and rules and regulations promulgated by the 
AEC and provides reasonable grounds for belief that when 
said facility is completed, after an expenditure of 
$45,000,000, a license to operate will be issued without 
proper consideration of and regard for the health and 
safety of the public. 


WHEREFORE, Intervenors pray that the Atomic En- 
ergy Commission: 


(1) grant their petition to intervene; 


(2) order immediate suspension of the ‘“‘eonditional’’ 
construction permit issued to Power Reactor Development 
Company pending a final determination of the questions 
raised herein; 


(3) set this matter for a formal hearing, in accordance 
with Part 2, Title 10, OFR, at the earliest possible date; 
and 


(4) rescind and declare a nullity the ‘‘conditional’’ con- 
struction permit issued to said Company until such time as 
there has been full compliance with all pertinent provisions 
of the statute, rules and regulations, and said Company has 
submitted information affording reasonable assurance that 
a reactor of the type contemplated can be built and oper- 
ated at the site in question without undue risk to the health 
and safety of the public. 


BENJAMIN C. SIGAL, General Counsel, IUE, 
Attorney for Intervenors, 


556 


6326 


JAMES B. CAREY, AL HARTNETT, 

JAMES DOUGLAS, and INTERNATIONAL 
UNION OF ELECTRICAL, RADIO AND 
MACHINE WORKERS, AFL-CIO, 

1126 16th Street, N. W., 

Washington, D. C. 


Dated: August 31, 1956. 


[6325] 
PROOF OF SERVICE 

The foregoing Petition for Intervention and Request for 
Formal Hearing has been served upon the Power Reactor 
Development Company by mailing a true copy thereof, by 
Registered Mail, to the Power Reactor Development Com- 
pany at 1100 Dime Building, Detroit 26, Michigan, this 31st 
day of August, 1956. 


Attorney for Intervenors 


[6326] 
Brrokr THE 
UNITED STATES ATOMIC ENERGY COMMISSION 
IN RE 
LICENSE APPLICATION OF POWER REACTOR 
DEVELOPMENT COMPANY 
AEC Docket No. F-16 


PETITION FOR INTERVENTION AND REQUEST 
FOR FORMAL HEARING 


Now comes the International Union, United Paper- 
workers of America, affiliated with the American Federa- 
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tion of Labor-Congress of Industrial Organizations, here- 
inafter referred to as UPA, Harry Sayre, President and a 
member of said UPA, Frank Grasso, Secretary-Treasurer 
and a member of said UPA, Max Van Wickle, President of 
Local 999, UPA, and a member of said UPA, Joseph Stan- 
ifer, President of Local 1000, UPA, and a member of said 
UPA, Lawrence Helten, President of Local 1003, UPA, 
and a member of said UPA, John Jennings, President of 
Local 1004, UPA, and a member of said UPA, and Frank 
Meade, Jr., President of Local 1006, UPA, and a member 
of said UPA, hereinafter referred to as Intervenors and 
file herewith their petition to intervene in these proceed- 
ings under the Commission’s Rules of Practice, Section 
2.705, Title 10, CFR, on behalf of themselves and on behalf 
of and as representatives of the members of said UPA 
similarly situated, on the following grounds to wit: 


I. Intervenors state that said individual intervenor’s 
Max Van Wickle, Joseph Stanifer, Lawrence Helten, John 
Jennings, Frank Meade, Jr. and the members of said UPA 
similarly situated reside, work and own property within 
an area approximately 10 miles of Lagoona Beach, Mon- 
roe County, Michigan, and that said Intervenors are resi- 
dents of Monroe, Michigan. Intervenors 


[6327] 
further state that said Intervenor UPA is an unincorpo- 
rated labor association composed of in excess of 60,000 
members with principal offices at Washington, D. C.: that 
said UPA admits to membership employees employed in 
plants and shops engaged in the manufacture of paper and 
related products; that Harry Sayre is the duly elected 
President of UPA, that Frank Grasso is the duly elected 
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Secretary-Treasurer of UPA and that Max Van Wickle, 
Joseph Stanifer, Lawrence Helton, John Jennings and 
Frank Meade, Jr. are the duly elected Presidents of Locals 
999, 1000, 1003, 1004 and 1006 respectively; that said Local 
999, UPA is composed of 147 members, that Local 1000 is 
composed of in excess of 550 members, that Local 1003 is 
composed of in excess of 200 members, that Local 1004 is 
composed of in excess of 700 members and that said Local 
1006 is composed of in excess of 150 members, all of whom 
are employed and reside in the vicinity of Monroe, Michi- 
gan: that the members of the said UPA similarly situated 
on whose behalf this action is brought constitute a class 
s0 numerous as to make it impractical to bring them all 
before the Atomic Energy Commission: that the Intervenors 
herein will fairly insure the adequate representation of 
all, and that there are common questions of law and fact 
effecting the rights of the Intervenors and said members of 
the UPA and that common relief is sought. 


II. Intervenors further state that on or about August 
4, 1956, the Atomic Energy Commission granted a ‘‘con- 
ditional’? construction permit in these proceedings to the 
Power Reactor Development Company of Detroit, Michi- 
gan, hereinafter referred to as PRDC, for the construction 
of a fast neutron-breeder reactor more fully described in 
Report ADDA-108, designed to operate at 300,000 kw. equiv- 
alent of thermal 
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energy and furnish approximately 100,000 kilowatts of 
electrical energy and which will use uranium enriched in 
the isotope uranium 235 as fuel; that the location specified 
for the construction of the facility is Lagoona Beach, Mon- 
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roe County, Michigan. The ‘‘conditional’’ construction 
permit also ‘‘allocated’’ to PRDC special nuclear material 
for operation of the reactor during the period of the license. 


III. Intervenors further state that Lagoona Beach, 
Monroe County, Michigan, is located approximately thirty 
miles from the city of Detroit, Michigan and approximately 
seven and one-half miles from the city of Monroe, Michi- 
gan; that Monroe, Michigan has a population in excess of 
21,000; Detroit, Michigan has a population in excess of 
1,849,000; that within the cities of Detroit and Monroe 
and vicinity there is a large concentration of members of 
said UPA; that there are in excess of 1,000 members in the 
vicinity of the city of Detroit, and in excess of 2,000 mem- 
bers in the city of Monroe; that, in addition to the above- 
described areas, the UPA has many other members dwell- 
ing within an area which would be subject to the impact of 
an atomic catastrophe caused by said reactor. 


IV. Intervenors further state that said members are 
employed in shops, factories and industrial establishments 
within said areas and that said UPA, together with its 
Locals, has collective bargaining agreements with employ- 
ers in said shops, factories and industrial establishments; 
that said members own real estate and other property in 
said areas in excess of seven million dollars ($7,000,000), 
and that the individual Intervenors own real estate and 
other property in said areas in excess of fifty thousand 
dollars ($50,000). 
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V. Intervenors further state that the action of the AEC 
in granting the conditional construction permit herein (1) 


560 


6329 


is a violation of the provisions of the Atomic Energy Act 
of 1954, and the regulations pursuant thereto adopted by 
the Commission, as more specifically set forth below; and 
(2) will result in the construction of a reactor which, under 
present technological conditions, is inherently unsafe, and 
which will thereby create a hazard which will place the 
individual Intervenors, the members of UPA and their 
families, in danger of an explosion or other incidents hav- 
ing the following effects: 


(a) It would imperil and destroy the health and lives 
of said individual Intervenors, members, and their families. 


(b) It would imperil and destroy the homes and other 
property in which said individual Intervenors and members 
have substantial investments. 


(ec) It would imperil and destroy the establishment at 
which said members are employed, and would result in a 
deprivation of facilities within said cities wherein said 
members earn a livelihood. 


(d) It would depress the value of real estate and other 
property owned by said individual Intervenors, by said 
members, which might be affected by an atomic catastrophe. 


(e) It would imperil the status of collective bargaining 
and would destroy the property rights of said UPA and 
its members in collective bargaining agreements with em- 
ployers in said areas. 


(f) It would contaminate the water supply of the city 
of Monroe endangering the health of the citizens and dis- 
abling the paper industry through a destruction of its 
essential water resource. 
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VI. Intervenors further state that one of the principal 
functions of the UPA is to protect the health and safety of 
its members, particularly in their places of employment. 
In the performance of this function it seeks to obtain suita- 
ble provisions in collective bargaining agreements protect- 
ing the health and safety of covered employees. It engages 
in educational campaigns, providing its members with in- 
formation essential to the protection of their health and 
safety. It seeks to obtain remedial legislation on local, 
state and national levels, promoting the health and safety 
of its members and all workers. 


VIL. Intervenors further state that the UPA has col- 
lective bargaining agreements with approximately fifteen 
employers within a hundred-mile radius of Monroe, Michi- 
gan. More than five thousand of its members are employed 


under the terms and provisions of said agreements within 
the plants located in said area. The existence of these 
plants as well as the safety of the employees working there- 
in under contracts are placed in jeopardy by the aforesaid 
action of the Commission. The value of these contracts 
will be seriously impaired if the PRDC reactor is built in 
this area without reasonable assurances of safety. 


VIII. Intervenors further state that the statutory stand- 
ard for issuance of construction permits is established by 
Section 185 of the Atomic Energy Act of 1954, which pro- 
vides as follows: 

‘See. 185. Construction Permits —All Applicants 
for licenses to construct or modify production or utiliza- 
tion facilities shall, if the application is otherwise ac- 


562 


6331 


ceptable to the Commission, be initially granted a con- 
struction permit. The construction permit shall state 
the earliest and latest dates for the completion of the 
construction or 
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modification. Unless the construction or modification 
of the facility is completed by the completion date, the 
construction permit shall expire, and all right there- 
under be forfeited, unless upon good cause shown, the 
Commission extends the completion date. Upon the 
completion of the construction or modification of the 
facility, upon the filing of any additional information 
needed to bring the original application up to date, 
and upon finding that the facility authorized has been 
constructed and will operate in conformity with the 
application as amended and in conformity with the pro- 
visions of this Act and of the rules and regulations of 
the Commission, and in the absence of any good cause 
being shown to the Commission why the granting of a 
license would not be in accordance with the provisions 
of this Act, the Commission shall thereupon issue a 
license to the applicant. For all other purposes of this 
Act, a construction permit is deemed to be ‘license.’ ”’ 
(Emphasis added.) 


IX. Intervenors further state that the rules and regula- 
tions officially promulgated by the AEC establish the AEC’s 
standards for implementing the statutory requirement that 
a construction permit shall be initially granted if the ap- 
plication is ‘‘otherwise acceptable to the Commission.” 
Section 50.45, Title 10, CFR, provides as follows: 


563 


6331 


“Section 50.45 Standards for Construction Permits 


‘‘An applicant for a license or an amendment of a 
license who proposes to construct or alter a production 
or utilization facility will be initially granted a con- 
struction per, if the application is in conformity with 
and acceptable under the criteria of Sections 50.31 
through 50.38 and the standards of Sections 50.40 
through 50.43.’’ (Emphasis added.) 

Intervenors allege, as hereinafter more fully set forth, that 
said PRDC’s construction permit is not in conformity with 
and acceptable under the criteria of said Sections nor of 
the statutes made and provided. 


X. Intervenors further state that Section 50.40 of the 
AEC’s rules and regulations establishes standards which 
the application of PRDC must be ‘‘in consistency with and 
acceptable under.’’ Section 50.40 provides: 


[6332] 
‘¢Section 50.40 Common Standards 


“In determining that a license will be issued to an 
applicant, the Commission will be guided by the fol- 
lowing considerations: 


(a) The processes to be performed, the operating 
procedures, the facility and equipment, the use of the 
facility, and other technical specifications, or the pro- 
posals in regard to any of the foregoing collectively 
provide reasonable assurance that the applicant will 
comply with the regulations in this chapter, including 
the regulations in Part 20, and that the health and 
safety of the public will not be endangered. 
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(b) The issuance of a license to the applicant will 
not, in the opinion of the Commission, be inimical to 
the common defense and security or to the health and 
safety of the public.”? (Emphasis added.) 


XI. Intervenors further state that the AEC’s rules and 
regulations, Section 50.35, Title 10, provide: 


“Section 50.35 Extended Time for Providing Technical 
Information 


‘Where, because of the nature of a proposed project, 
an applicant is not in a position to supply initially all 
of the technical information otherwise required to com- 
plete the application, he shall indicate the reason, the 
items or kinds of information omitted, and the ap- 
proximate times when such data will be produced. If 
the Commission is satisfied that it has information 
sufficient to provide reasonable assurance that a facili- 
ty of the general type proposed can be constructed and 
operated at the proposed location without undue risk to 
the health and safety of the public and that the omitted 
information will be supplied it may process the ap- 
plication and issue a construction permit on a pro- 
visional basis without the omitted information subject 
to its later production and an evaluation by the Com- 

- mission that the final design provides reasonable as- 
surance that the health and safety of the public will 
not be endangered.’? (Emphasis added.) 


XII. Intervenors further state that the AEC did not 
make the finding requisite to the grant of a construction 
permit on a provisional basis under the aforesaid Section 
50.35, 7.e., that: 


“*  . the Commission is satisfied that it has informa- 
tion sufficient to provide reasonable assurance that a 
facility of the general type proposed can be constructed 
and operated at the proposed location 


[6333] 


without undue risk to the health and safety of the pub- 
He's 23"? 
The other construction permits issued to date on a provi- 
sional basis have included this finding. 


XIII. Intervenors further state that the AEC has made 
findings, recited in the ‘‘conditional’’ construction permit 
issued to PRDC, which are inconsistent with and contrary to 
the finding of ‘‘reasonable assurance’’ required by said See- 
tion 50.35. The AEC has found that there are ‘‘identified 


areas of uncertainty”? regarding the hazards potential of 
the type of reactor proposed by PRDC, and that ‘‘from the 
current state of the technology . . . it can reasonably be in- 
ferred that there may be other areas of uncertainty not yet 
identified.”’ 


XIV. Intervenors further state that the AEC acted il- 
legally, contrary to the provisions of Section 185 of the 
Atomic Energy Act, and contrary to the provisions of its 
own rules and regulations interpreting and implementing 
Section 185, in issuing the ‘‘conditional”’ construction per- 
mit without making the required finding of ‘‘reasonable 
assurance.”’ 


XV. Intervenors further state that one of the purposes 
of the Atomic Energy Act of 1954 is, as stated in Section 
3 (d) of said Act, to provide for: 
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‘¢a program to encourage widespread participation in 
the development and utilization of atomic energy for 
peaceful purposes to the maximum extent consistent 
with the common defense and security and with the 
health and safety of the public.’’ 
Numerous provisions of the Act impose an affirmative duty 
upon the AEC to administer and regulate atomic energy 
developments in a manner which will assure the health and 
safety of the public. Thus, Section 104 (b) of the Act, the 
Section under which the PRDC reactor will ultimately be 
licensed, refers to the AEC’s ‘‘obligation under this Act 
. . . to protect the health and safety of the public.’’ 


[6334] 


XVI. Intervenors further state that the AEC has con- 
stituted the Advisory Committee on Reactor Safeguards, 


consisting at the present time of fourteen eminent scientists 
and engineers, to assist it in the discharge of its aforesaid 
‘“‘obligation’’ to protect the health and safety of the public. 
Said Committee ‘‘. . . reviews safety studies referred to 
it by the Commission staff and advises the Commission with 
regard to the hazards of proposed or existing reactor facili- 
ties and the adequacy of proposed reactor safety standards. 


XVII. Intervenors further state that the AEC, in ac- 
cordance with its policy of referring all applications for 
reactor licenses to the Advisory Committee for its review 
and recommendations, referred the PRDC application to 
said Committee. On June 6, 1956, the Advisory Commit- 
tee submitted to the AEC its report on the PRDC reactor. 
The report has been suppressed by the AKC in violation of 
the provisions of Section 146 (b) of the Atomic Energy 
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Act and Section 2.790, Title 10, CFR. Nevertheless, a 
member of the AEC and members of the Joint Committee 
on Atomic Energy have publicly revealed excerpts from 
the Report which quote the Advisory Committee as finding 
‘<that there is insufficient information available at this time 
to give assurance that the PRDC can be operated at this 
site without public hazard; ‘‘that it is doubtful’? whether 
sufficient information to give assurance of safe operation 
of the reactor ‘‘will be available in time to give assurance 
of safe operation of this reactor unless the present fast 
reactor program of the AEC is amplified and accelerated ;”’ 
and that even such an accelerated program might not yield 
sufficient results to permit safe operation of the reactor 
at the Lagoona Beach site on the time schedule proposed by 
PRDC. 


[6335] 


XVIII. Intervenors further state that Section 104 (d) 
of the Atomic Energy Act of 1954 provides that: 
‘¢. . . no license may be issued to any person within 
the United States if, in the opinion of the Commission, 
the issuance of a license to such person would be in- 
imical . . . to the health and safety of the public.’’ 
and that said Commission has an obligation under the Act 
to protect the health and safety of the public. 


XIX. Intervenors further state that the action of the 
AEC in a “‘conditional”’ construction permit to PRDC on 
August 4, 1956, was in violation of the Atomic Energy Act 
of 1954 and rules and regulations promulgated by the AEC, 
and provides reasonable grounds for belief that a license 
to operate said facility when it is completed, with an ex- 
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penditure of $45,000,000, will be issued without proper 
consideration of and regard for the health and safety of the 
public. 

WHEREFORE, said Intervenors pray that the Atomic 
Energy Commission: 


(1) grant their petition to intervene 


(2) order immediate suspension of the ‘‘conditional’’ 
construction permit issued to Power Reactor Development 
Company pending a final determination of the questions 
raised herein ; 


(3) set this matter for a formal hearing, in accordance 
with Part 2, Title 10, CFR, at the earliest possible date, and 


(4) rescind and declare a nullity the ‘‘conditional’’ con- 
struction permit issued to said Company until such time as 


there has been full compliance with all pertinent provisions 
of the statute, rules, and regulation, and said Company has 
submitted information affording reasonable assurance that 
a reactor of the type contemplated can be built and op- 
erated at 


[6336] 


the’ site in question without undue risk to the health and 
safety of the public. 


HARRY SAYRE, 

International President United Pa- 
perworkers of America, AFL-CIO 

1029 Vermont Ave., N.W., Wash., D.C. 
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FRANK GRASSO, 

International Sec.-Treas. United Pa- 
perworkers of America, AFL-CIO 

1029 Vermont Ave., N.W., Wash., D.C. 


MAX VAN WICKLE, 
President, Local 999, UPA 
13660 Dunlap Rd., LaSalle, Michigan 


JOSEPH STANIFER, 
President, Local 1000, UPA 
509 East 2nd St., Monroe, Michigan 


LAWRENCE HELTEN, 
Pres., Local 1003, UPA 
827 Winston Drive, Monroe, Mich. 


JOHN JENNINGS, 
Pres., Local 1004, UPA 
706 E. ist St., Monroe, Mich. 


FRANK MEADE, JR., 
Pres., Local 1006, UPA 
220 West Elm Ave., Monroe, Mich. 


The foregoing petition for intervention and request for 
formal hearing has been served upon the PRDC by mail- 
ing a true copy thereof, by Registered Mail, to the Power 
Reactor Development Company at 1100 Dime Building 
Detroit 26, Michigan, this 31st day of August, 1956. 


HARRY SAYRE, 
International President 
UPA-AFL-CIO 
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[6340] 
PRDC Answer to UAW Petition 


UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 


In The Matter Of 
POWER REACTOR DEVELOPMENT COMPANY 


Docket No. F-16 


ANSWER TO PETITION OF INTERNATIONAL UN- 
ION, UNITED PAPERWORKERS OF AMERICA, 
AFL-CIO, HARRY SAYRE, FRANK GRASSO, MAX 
VAN WICKLE, JOSEPH STANIFER, LAWRENCE 
HELTEN, JOHN JENNINGS AND FRANK MEADE, 
JR., INSOFAR AS SAID PETITION RELATES TO A 
REQUEST FOR LEAVE TO INTERVENE AND FOR 
SUSPENSION OF THE CONSTRUCTION PERMIT 
ISSUED TO POWER REACTOR DEVELOPMENT 
COMPANY ON AUGUST 4, 1956 

and 
MOTION TO STRIKE 


NOW COMES Power Reactor Development Company, a 
non-profit corporation organized and existing under and 
by virtue of the laws of the State of Michigan, Applicant 
herein, and for answer to the Petition referred to above, 
insofar as the said Petition requests leave to intervene in 
these proceedings and insofar as said Petition requests 
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suspension of the Construction Permit issued Applicant on 
Angust 4, 1956, says as follows: 


1. Applicant is unable to find warrant for intervention 
by these Petitioners in these proceedings in either the 
Atomic Energy Act of 1954, as amended, or in the Regula- 
tions promulgated thereunder, but Applicant is willing to 
leave the determination of the right of Petitioners to inter- 
vene to the decision of the Commission. 

2. The Applicant is willing at any time in a proper hear- 
ing to present evidence on the merits and submit to the 
Commissioner the 


[6341] 
determination of Applicant’s right to retain the Construc- 
tion Permit which has been hitherto issued to Applicant. 


3. The prayer of said Petition that the Construction 
Permit issued to Applicant be suspended pending the final 
determination of questions raised by the Petition to In- 
tervene should be denied for the following reasons: 

a) The grant of such prayer would be tanamount to 
granting the relief requested by the Petition, z.e., the revoca- 
tion of the Construction Permit without a prior hearing. 


b) The grant of such request would unreasonably de- 
lay Applicant in proceeding with essential research and 
other plans for the construction of the reactor plant and 
would interfere with the policy of the United States in 
expediting the development of atomic energy for peaceful 


purposes. 
c) Refusal to grant such request can have no con- 
ceivable effect upon the health or safety of the public as 
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the activities in which Applicant is presently engaged un- 
der the authority of the Construction Permit are related 
solely to preparation of the construction site, design and 
procurement of mechanical components of the proposed re- 
actor plant and continued research. No fissionable ma- 
terials are employed by Applicant at the construction site, 
and none will be so employed until Applicant is granted a 
license to operate the reactor plant, which will not be earlier 
than December 1, 1959. Therefore, the present activities 
of the Applicant cannot possibly create hazard to the health 
or safety of the public. 


a) The Atomic Energy Commission issued the Con- 
struction Permit to Applicant after full consideration of 
the Application for License submitted by Applicant, and 
no showing is made by the Petition for Intervention which 
would warrant suspension or revocation of the said 


[6342] 


Construction Permit without a prior hearing, and the ac- 
tion of the Atomic Energy Commission in issuing the said 
Construction Permit must be deemed proper until and 
unless a showing is made in open hearing to the contrary. 


e) The grant of such request would be contrary to 
the provisions of Section 2.200 et seq., Title 10, C.F.R., of 
the Regulations promulgated by the Atomic Energy Com- 
mission, which provide the procedure to be followed in 
connection with the revocation, suspension, modification 
and amendment of licenses and construction permits and 
which provide that the permit holder be given an oppor- 
tunity to demonstrate or achieve compliance with require- 


573 


6342 


ments of the Atomic Energy Commission where conditions 
or conduct are claimed to exist which, if they did exist, 
would warrant revocation, suspension, modification or 
amendment of a license or permit, and which provide fur- 
ther that the Atomic Energy Commission shall give notice 
prior to the institution of any proceeding for the revoca- 
tion, suspension, modification or amendment of a permit. 
The Commission has established a requirement that a hear- 
ing be had before a construction permit can be suspended, 
and no showing has been made by Petitioners that any 
emergency action within the contemplation of the Rules 
and Regulations of the Atomic Energy Commission is re- 
quired. 


4. Applicant denies that the reactor plant proposed by 
Applicant would cause any atomic catastrophe or create any 
hazard which would place any of the Intervenors in dan- 
ger of explosion or other incident which would imperil 
health, life or property. Applicant asserts that the Atomic 
Energy Commission has in all respects acted properly with- 
in its authority and in the interest of the health and safety 
of the public in connection with these proceedings. 


5. Applicant hereby moves the Atomic Energy Com- 
mission 


[6343] 


to order that all reference to suppression of the report of 
the Advisory Committee on Reactor Safeguards be stricken 
from the Petition. The Advisory Committee on Reactor 
Safeguards is not created by statute, nor is it created by 
the Atomic Energy Commission as a separate Advisory 
Board pursuant to any statutory authority, and reference 
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to the said report or the internal method of handling the 
same within the Commission is not relevant to these pro- 
ceedings. 


WHEREFORE, Applicant prays that the Atomic Energy 
Commission 


1. Determine whether or not Intervenors have a right 
to intervene in these proceedings. 


2. That if such determination is made favorable to In- 
tervenors, a hearing officer be promptly appointed and this 
matter be promptly set for formal hearing upon those mat- 
ters properly raised by the Petition to Intervene and Ap- 
plicant be given an opportunity to fully answer each allega- 
tion made in the said Petition. 

3. Deny the request of the Petition to Intervene that the 
Construction Permit be suspended pending determination 
of the questions raised by the said Petition. 


4. Order all reference to ‘‘suppression’’ of the report 
of the Advisory Committee on Reactor Safeguards stricken 
from the said Petition. 


MILLER, CANFIELD, PADDOCK anp 
STONE 


By Enpwapgp S. Ren, Jr. 
Edward S. Reid, Jr. 


Ricuarp B. GusHEE 

Richard B. Gushee 

Attorneys for Power Reactor De- 
velopment Company 

3456 Penobscot Building 

Detroit 26, Michigan 

Woodward 3-6420 
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[6358] 
Notice of Hearing, Order and Memorandum, 
October 8, 1956 


UNITED STATES OF AMERICA 
Atomic ENercy CoMMISSION 


In the Matter of 
POWER REACTOR DEVELOPMENT COMPANY. 


Docket No. F-16. 
Notice of Hearing, Order and Memorandum. 


At a session of the Atomic Energy Commission held in 
Washington, D. C., on the 8th of October, 1956, Chairman 


Lewis L. Strauss and Commissioners Willard F. Libby, 
Thomas E. Murray, and Harold S. Vance present, it ap- 
peared that: 


On January 7, 1956, Power Reactor Development Com- 
pany (hereinafter called “the applicant’’) filed its applica- 
tion for a construction permit, under Section 104b. of the 
Atomic Energy Act of 1954, to build a nuclear reactor. 
Amendments to the application were filed on June 6, July 
12, July 20 and July 23, 1956. On August 4, 1956, the 
Commission issued a provisional construction permit 
(CPPR-4) under section 50.35 of its regulations (10 CFR 
50.35) authorizing construction of said reactor subject to 
certain conditions. 


Petitions for leave to intervene and further relief were 
filed on August 31, 1956, on behalf of the International 
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Union, United Automobile, Aircraft and Agricultural Im- 
plement Workers of America, AFL-CIO, Walter P. 
Reuther, Emil Mazey and Carlos Gastambide; on behalf of 
the International Union of Electrical, Radio and Machine 
Workers, AFL-CIO, James B. Carey, Al Hartnett and 
James Douglas; and on behalf of the International Union, 
United Paperworkers of America, AFL-CIO, Harry Sayre, 
Frank Grasso, Max Van Wickle, Joseph Stanifer, Law- 
rence Helten, John Jennings, and Frank Meade, Jr.; 


On September 14, 1956, the applicant filed answering 
papers to said petition insofar as they request leave 
to intervene and suspension of said construction permit 
pending a final determination of the 


[6359] 


matters raised by said petitions, and the applicant moved 
that the Commission strike certain statements from said 
petitions; and 


On September 19 and 20, 1956, petitioners filed additional 
statements in opposition. 


Upon due consideration of the foregoing, and in light of 
the considerations expressed in the annexed memoranda of 
the Commissioners, 


It is Ordered That: 


(1) The petitions for leave to intervene filed on behalf 
of the above named petitioners are granted and said in- 
terveners are made parties to the hearing ordered herein; 


(2) Pursuant to Section 189 of the Atomic Energy Act 
of 1954 and the Commission’s regulations, a hearing shall 
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be held on said application upon the following Specification 

of Issues: 
A. 1. Whether there is information sufficient to pro- 
vide reasonable assurance that a utilization facility of 
the general type proposed in the application can be 
constructed and operated at the location proposed 
therein without undue risk to the health and safety of 
the public. 


2. Whether there is reasonable assurance that tech- 
nical information omitted from and required to com- 
plete the application will be supplied. 


B. Whether, pursuant to Section 50.40(b) of the Com- 
mission’s regulations, the applicant is financially quali- 
fied to engage in the proposed activities; and 
whether, pursuant to Section 50.60(c)(2) of the Com- 
mission’s regulations, the applicant is financially quali- 
fied to receive an allocation of special nuclear material. 


[6360] 

C. With respect to any matter in controversy in this 
proceeding, whether the Commission may, or should, 
grant any exemption pursuant to Section 50.12 of. its 
regulations on the ground that such exemption is ‘‘au- 
thorized by law and will not endanger life or property 
or the common defense and security and . . . [is] 
otherwise in the public interest.’’ 


D. If the issues in the proceeding are resolved in 
favor of continuing the construction permit, what addi- 
tional or different provisions, if any, should be in- 
corporated in it. 
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(3) Jay A. Kyle, Esq., is designated as the presiding 
officer to conduct the hearing. The hearing shall commence 
on November 13, 1956, in Washington, D. C., at the offices of 
the Commission or on such adjourned date or at such other 
place as may be directed by the presiding officer. Pursuant 
to Section 2.751(b) of the Commissioner’s regulations, the 
presiding officer at the conclusion of the hearing shall, with- 
out rendering an intermediate decision, certify the record 
of the hearing to the Commission. 


(4) The interveners’ requests for an immediate sus- 
pension of said construction permit pending the final de- 
termination of the matters raised by said petitions are 
denied without prejudice to ultimate determination by the 
Commission as to whether the permit should be continued, 
modified or vacated. 


(5) On or before October 22, 1956, the applicant and the 
interveners shall file and serve their answers pursuant to 
Section 2.736 of the Commission’s regulations. 


(6) A copy of the letter dated June 6, 1956, from C. 
Rogers McCullough, Chairman, Advisory Committee on 
Reactor Safeguards, to the General Manager shall be sent 
to each of the interveners and placed in the Commission’s 
public document room. 


[6361] 


(7) Papers required to be filed with AEC in this pro- 
ceeding shall be filed with the Secretary, Atomic Energy 
Commission, 1901 Constitution Avenue, N. W., Washing- 
ton 25, D.C. Pending further order of the presiding officer, 
the parties shall file ten copies of each such paper with 
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AEC and where service of papers is required on other 
parties shall serve five copies on each. 


ATOMIC ENERGY COMMISSION 


By Wooprorp B. McCoon 
Secretary 


Dated: October 8, 1956 
(Szav) 


[6362] 
MEMORANDUM OF THE COMMISSION 


1. The provisional construction permit was issued on 
August 4, 1956. Attached hereto is a copy of the letter of 
August 4, 1956, to the Company forwarding the permit. 
On August 31, 1956, which was within 30 days thereof, the 
petitioners made their request for leave to intervene and 
for further relief. 


2. The allegations of the petitioners purporting to show 
their interest in the proceeding are not controverted by the 
applicant. Prima facie, these allegations provide a basis 
for the granting of leave to intervene in the proceedings 
before the Commission. Administrative agencies may per- 
mit persons to intervene even though their interest may not 
be such as to entitle them to judicial review. 


3. Section 2.102 of the Commission’s rules of practice 
provides: 

““(a) The AEC will, upon request of the applicant 

or an intervener, and may upon its own initiative, 

direct the holding of a formal hearing prior to taking 
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action on the application. If no prior formal hearing 
has been held and no notice of proposed action has been 
served as provided in paragraph (b) of this section, 
AKC will direct the holding of a formal hearing upon 
receipt of a request therefor from the applicant or an 
intervener within 30 days after the issuance of a 
license or other approval or a notice of denial. 


‘‘(b) In such cases at it deems appropriate, AEC 
may cause to be served upon the applicant, and pub- 
lished, a notice of proposed action upon his applica- 
tion and shall cause copies thereof to be served upon 
interveners or others entitled to or requesting notifica- 
tion. The notice shall state the terms of the proposed 
action. If a formal hearing has not been held prior to 
issuance of the notice, AEC will direct the holding of 
a formal hearing upon the request of the applicant or 
an intervener received within fifteen days following 
the service of the notice.’’ 


[6363] 


4. The interveners’ request for hearing was filed within 
the time specified in our rules. Accordingly, the applica- 
tion for a construction permit is being set down for hearing 
and referred to a hearing examiner to conduct a formal 
hearing. 


5. In adopting Section 2.102 the Commission estab- 
lished alternative procedures with respect to the issuance 
of permits and licenses. Under the section, the Commis- 
sion may order a prior hearing before taking action; or 
issue a notice of proposed construction permit or license 
allowing 15 days thereafter for filing requests for hearing; 
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or, as was done in the present proceeding, may issue a per- 
mit or license subject to the receipt within 30 days of a 
proper request for hearing from the applicant or an in- 
tervener. Whichever course is followed, the proceeding is 
not complete until the opportunities for hearing have ex- 
pired, or if a hearing has been properly requested and al- 
lowed, such hearing has been held and the issues deter- 
mined. 


6. Since a proper and timely request for hearing has 
been made and allowed in this proceeding, the applicant 
for the permit must demonstrate at the hearing that it is 
able to satisfy those requirements of law and the Commis- 
sion’s regulations which are in controversy. For this 
reason, certain collateral matters raised by the interveners’ 
petitions (such as their references to the phraseology of 
the construction permit) do not require consideration at 
this time. 


7. Applicant’s motion to strike certain allegations from 
the petitions raises questions of an evidentiary nature 
which are being left for determination during the hearing. 


8. Since the permit does not authorize the applicant to 
possess or use any special nuclear or radioactive material 
and since activities authorized by the construction permit 
do not create nuclear hazards during the period of construc- 
tion, the interveners’ request for suspension of the con- 
struction permit pending 
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the hearing is being denied, without prejudice to ultimate 
determination by the Commission as to whether the permit 
should be continued, modified or vacated. 
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9. The order contains a provision directing that copies 
of the report dated June 6, 1956, from C. Rogers MeCul- 
lough, Chairman of the Advisory Committee on Reactor 
Safeguards, to K. E. Fields, General Manager, be 
sent to the interveners and placed in the Commission’s 
Public Documents Room. This action is being taken be- 
cause a copy of the Advisory Committee’s report was sent 
to the Power Reactor Development Company on June 18, 
1956, in connection with discussions between the AKC staff 
and representatives of the company. The Commission has 
concluded that the public interest would best be served in 
this instance by making the document available to the in- 
terveners and the public. 


By LEWIS L. STRAUSS 


Chairman 


By WILLARD F. LIBBY 


Commissioner 
By HAROLD S. VANCE 
Commissioner 
[6365] 
August 4, 1956 


Power Reactor Development Company 
1911 First Street 
Detroit 26, Michigan 


Gentlemen: 


Enclosed is a construction permit issued by the Atomic 
Energy Commission authorizing Power Reactor Develop- 
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ment Company to construct the utilization facility de- 
scribed therein. 


The issuance of this permit is based on the information 
and representations contained in your original application 
filed on January 7, 1956, and amendments thereto filed on 
June 6, 1956, July 12, 1956, July 20, 1956, and July 23, 1956, 
including PRDC’s program for carrying out further in- 
vestigation and experiments leading to the final design of 
the proposed reactor. 


As specified in the construction permit, prior to taking 
action on the conversion of the construction permit to a 
license to operate the facility a final Hazards Summary 
Report must be submitted to AEC for evaluation and a 
determination that the reactor can, in fact, be operated 
without undue risk to the health and safety of the public. 


As stated in the construction permit the Commission 
believes that the safety problems associated with the re- 
actor will prove to be of a kind which can be resolved 
within a reasonable time. The Commission regards the 
fast breeder program as a very important program and 
will use its best efforts to assist the company to resolve 
these problems as completely and as quickly as possible. 
However, the Commission wants it to be clearly under- 
stood that in issuing this construction permit the emphasis 
is on the fact that it is a conditional one and that the Com- 
mission can make no commitment to convert the permit to 
a license until it is satisfied on all safety matters. 


Also, as you are aware, PRDC has not submitted to date 
sufficient information for the Commission to make a finding 
with respect to financial qualifications. Paragraph 3d of 
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the permit contains a condition that its continued effective- 
ness will be dependent upon a showing within 12 months by 
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PRDC that its financial resources are such as to enable 
the Commission to make the required finding, unless for 
good cause shown the Commission extends the time for sub- 
mission of such data. 


You will observe that the final paragraph of this permit 
establishes an allocation of 3,929 kilograms of contained 
U-235 for use in connection with the operation of this 
facility. This allocation represents the quantity of U-235 
estimated to be required for burn-up and loses, plus in- 
ventory. You will also observe that shipments of U-235 by 
the Commission to PRDC in accordance with Schedule 1 
of the Appendix to the permit will be conditioned upon 
PRDC’s return to the Commission of material subsequent- 
ly in accordance with schedule 2 of the Appendix. The 
issuance of this permit and the allocation of U-235 con- 
tained therein is not to be construed as a commitment by 
the Commission to supply the U-235 in any form except 
UF s. 


The issuance of this permit does not constitute a commit- 
ment on the part of the Commission to provide transporta- 
tion or processing services with respect to the spent fuel. 


Pursuant to established Commission policy, the Commis- 
sion will undertake to supply PRDC’s Boron-10 require- 
ments, under appropriate terms and conditions and within 
the limitations of available supply, until such time as 
Boron-10 is available from a commercial source of supply. 
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An allocation of source material in the form of depleted 
uranium is not being made at this time pending completion 
of a study of the classification of this material. 


Please communicate with us in the event you have any 
questions concerning any of the provisions of the construc- 
tion permit. 


Sincerely yours, 


/s/ H. L. PRICE 
Director, Division of Civilian Application 


Enclosure 


[6367] 
OPINION OF COMMISSIONER MURRAY 
DISSENT IN PART 


On August 2, 1956, the majority of the Commission au- 
thorized the issuance of a conditional construction permit 
to the Power Reactor Development Company. I did not 
concur with the majority because the information then be- 
fore the Commission in my opinion was insufficient to pro- 
vide reasonable assurance that a facility of the general type 
proposed could be constructed and operated at the proposed 
location without undue risk to the health and safety of the 
public. In this connection, I placed my principal reliance 
on a letter dated June 6, 1956 (a copy of which is attached) 
from the Advisory Committee on Reactor Safeguards, 
signed by C. Rogers McCullough, Chairman of the Com- 
mittee. 


As late as September 28, 1956, the Commission was in- 
formed that the Advisory Committee on Reactor Safe- 
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guards has not changed its position in respect to its letter 
of June 6th and also that there was no new information. 
Under these circumstances I am of the opinion that this 
permit should be suspended pending conclusion of the 
hearing in this matter. 


In other respects I concur in the decision of the majority 
of the Commission. 


By THOMAS E. MURRAY 
Commissioner 


[6368] 


June 6, 1956 


Mr. K. E. Fields 

General Manager 

U. S. Atomic Energy Commission 
Washington 25, D. C. 


Sussect: Power Reactor Development Company 
(Atomic Power Development Associates) 
Fast Power Reactor 


(Reports APDA 108 and 114)* 
Dear Mr. Fields: 


The present status of the reactor being proposed by the 
Power Reactor Development Company, associated with 
Atomic Power Development Associates, was reviewed by 
the Advisory Committee on Reactor Safeguards at its 
Righteenth Meeting on June 3, 1956. This review included 
the design of the reactor, the state of information on the 
nuclear properties and the relation of the reactor to its 
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containment and its site. The proposed PRDC reactor 
represents a greater step beyond the existing state of the 
art than any other reactor of comparable power level 
which has been proposed by an industrial group. 


From this review the following conclusions were de- 
rived: 

1. Even though there are no facts or calculations 
available to the Committee that clearly indicate that 
the proposed reactor is not safe for this site, the Com- 
mittee believes there is insufficient information avail- 
able at this time to give assurance that the PRDC re- 
actor can be operated at this site without public haz- 
ard. 


2. It appears doubtful that sufficient experimental 
information will be available in time to give assurance 
of safe operation of this reactor unless the present fast 
reactor program of the AEC is amplified and acceler- 
ated as detailed below. 


[6369] 

3. It is impossible to say whether or not an ac- 
celerated program would give sufficient information to 
permit safe operation of this reactor at the Lagoona 
Beach site on the time schedule presently proposed. 


The following program of investigation is suggested in 
order to provide information to judge the safety of the 
proposed operation. 

1. The origin of the positive component of the 
temperature coefficient in EBR-I must be established. 
A clear demonstration must be given that a coefficient 
of this magnitude cannot exist in the PRDC design. 
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The experimental program required would involve 
three phases: 


a. Study of the spontaneous behavior of a new 
EBR-I core designed with rigid fuel elements to in- 
sure against the possibility of bowing. Such a study 
might have to include experiments with both series 
and parallel flow through core and blanket. 


b. Extensive studies of oscillator experiments 
on the PRDC design with a simulator, using a wide 
variety of component temperature coefficients and 
associated time constants. These studies should 
be designed to demonstrate that oscillator tests in 
the startup of the PRDC reactor can produce all the 
temperature coefficient information required to as- 
sure safe transient properties of the reactor, i.e., a 
negative prompt temperature coefficient of sufficient 
magnitude to prevent a fuel melt-down. 


ce. Further experimental work on ZPR-III to 
show the magnitude and size of the Doppler effect 
in order to verify the theory. 


[6370] 


together with a reasonably complete theoretical un- 
derstanding of their origin in terms of the mech- 
anical design. This program has three aspects: 


a. A demonstration by the simulator studies 
under 1b.—that the proposed startup program on 
PRDC can give the information required over a 
wide range of possible coefficients and time con- 
stants. 
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b. Conduct of oscillator studies on the EBR-IT 
reactor to show that they are feasible and capable 
of being interpreted to give the necessary informa- 
tion. 


ce. Startup program on the PRDC reactor it- 
self to obtain the final information needed before 
the reactor can be safely operated at full power 
without meteorological restrictions. 


The objective of this program must be to ascertain 
whether the various negative coefficients are sufi- 
cient to prevent meltdown under any conceivable 
circumstances of control mal-operation. 


3. The Committee as a whole was not satisfied with 
the evidence presented that no credible supercriticality 
accident resulting from meltdown could breach the con- 
tainer. It is felt that a more extensive theoretical and 
experimental program to examine all the possibilities 
needs to be established and pursued vigorously. The 
following are examples: mechanical mock-up studies 
designed to study distortion of core on sudden melting, 
criticality studies in ZPR-III design to investigate 
maximum supercritical arrangements, detailed design 
studies of the reactor structure, with supporting mock- 
up experiments, to insure sub-critical distribution of 
melted fuel and to assure that free fall of core parts 
cannot reassemble a critical mass suddenly. 


[6371] 


4. It is considered critically important that the 
EBR-II program be pursued more aggressively and 
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coordinated more closely with the PRDC design than is 
presently the case. The EBR-II program is the only 
program now constituted which could provide engineer- 
ing information and operating experience on a high- 
power-density fast reactor in advance of the scheduled 
date for operation of the PRDC reactor. 


The nature and content of the EBR-II program 
which the Committee considers essential depends on 
the outcome of investigation 3 above. If it can be 
shown that a supercritical accident with sufficient 
energy release to breach the building cannot take place, 
then the EBR-II program should be aimed at provid- 
ing general engineering information relevant to the 
economical design and safe operation of the PRDC re- 
actor. 


On the other hand, if it cannot be shown that breach- 

ing of the building during a meltdown is impossible, 
then a much more extensive EBR-II program is requir- 
ed. The test reactor to be operated as EBR-II should 
then to be a genuine prototype of the PRDC reactor. The 
fucl elements of the test reactor should be identical in 

all essentials to those proposed for the PRDC reactor, 
and operated at power densities at least as high as 
those to be used in the PRDC reactor. The static 
and dynamic properties of the test reactor should be 
fully investigated, completely understood theoretically 
and proved incapable of causing meltdown. These 
properties should be investigated both for the reactor 
with its initial charge of U-235 and U-238 and for the 
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reactor with the steady-state concentration of plu- 
tonium in the core. 


5. The program should not be limited to the above 
points but should be broadened to 


[6372] 


whatever extent may be shown necessary by the pro- 
gram itself. 


The Committee wishes to note that the experience that 
now exists on fast power reactors of high power density 
is not wholly reassuring. While the EBR-I incident is not 
directly relevant in this connection because the reactor 
was known to possess an unstable prompt power coefficient 
under the conditions of the terminal experiment, neverthe- 
less the fact remains that the origin of this unstable coef- 
ficient has not been clearly established and therefore its 
possible occurrence in the PRDC design cannot be definite- 
ly excluded on the basis of present experimental informa- 
tion. Opinions differ as to whether its absence can be com- 
pletely assured in a safe way by the oscillator tests in the 
pre-startup program proposed for the PRDC reactor in 
situ. 


The Committee considers it important that bold steps 
be taken to advance the development of the fast breeder 
reactor concept and commends the willingness of the Pow- 
er Reactor Development Company to risk its capital and 
prestige in advancing the development of this reactor con- 
cept. But the Committee does not feel that the steps to be 
taken should be so bold as to risk the health and safety of 
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the public. It is important for the AEC to provide sufii- 
cient development facilities and experimental information 
that the safety aspects of the PRDC reactor can be reliably 
appraised in advance of operation of the reactor itself. 


Sincerely yours, 


/3/ ©. ROGERS McCULLOUGH 
C. Roczrs McCur.roven 
Chairman 
Advisory Committee on Reactor 
Safeguards 


*APDA-108 Description of Developmental Fast Neutron Breeder Power 
Reactor Plant, Sept. 1, 1955, 
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Intervenors’ Answer to Order of Commission 
UNITED STATES OF AMERICA 


Atomic Enercy Commission 


In the Matter 
of 
LICENSE APPLICATION OF POWER REACTOR 
DEVELOPMENT COMPANY. 


AEC Docket No. F-16. 


ANSWER OF INTERVENORS 


NOW COME the International Union, United Anuto- 
mobile, Aircraft and Agricultural Implement Workers of 
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America, AFL-CIO, Walter P. Reuther, Emil Mazey, and 
Carlos Gastambide, et al.; the International Union of Elec- 
trical, Radio and Machine Workers, AFL-CIO, James B. 
Carey Al Hartnett and James Douglas, et al.; the Interna- 
tional Union, United Paperworkers of America, AFL-CIO, 
Harry Sayre, Frank Grasso, Max Van Wickle, Joseph 
Stanifer, Lawrence Helten, John Jennings, and Frank 
Meade, Jr., et al., hereinafter referred to as Intervenors 
and for answer to the Order of the Atomic Energy Com- 
mission (hereinafter referred to as Commission or AEC) 
dated October 8, 1956, state as follows: 


1. With respect to the issue denominated as A (1) in 
the Commission’s Order of October 8, 1956, the Inter- 
venors deny that there is information sufficient to provide 
reasonable assurance that a utilization facility of the gen- 
eral type proposed in the application can be constructed 
and operated at the location proposed therein without 
undue risk to the health and safety of the public. 


2. With respect to the issue denominated as A (2) in 
the Commission’s Order of October 8, 1956, the Intervenors 
deny that there is reasonable assurance that technical 
information omitted from and required to complete the 
application will be supplied by PRDC in a form justifying 
issuance of any construction permit. 


3. The Atomic Energy Act of 1954, hereinafter referred 
to as Act, prohibits construction of a utilization facility 
except pursuant to a construction permit, and Section 50.35 
of the Commission’s regulations requires a finding by AEC 
that there is 

‘¢reasonable assurance that a facility of the general 
type proposed can be constructed and operated at the 
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proposed location without undue risk to the health and 
safety of the public * * *”’ 
as a prerequisite to issuance of a construction permit on 
a provisional basis. 


[6387] 

4, At the time AEC issued the ‘‘conditional’’ construc- 
tion permit to PRDC on August 4, 1956, PRDC had not 
submitted sufficient information to AEC to provide such 
‘¢reasonable assurance’’. 


e 


5. AEO’s issuance of the ‘‘conditional’’ construction 
permit on August 4, 1956, was arbitrary, erroneous, and 
contrary to law since the required finding of “‘reasonable 
assurance”’ had not been made, and the findings which AEC 
did make, i.e., that there existed ‘‘identified’’ and ‘‘uniden- 


tified’? ‘‘areas of uncertainty’? regarding the hazards 
potential of the type of reactor proposed by PRDC, were 
inconsistent with, contrary to, and precluded the required 
finding of ‘‘reasonable assurance’’. 


6. With respect to the issue denominated as B in the 
Commission’s Order of October 8, 1956, the Intervenors 
deny that the applicant is financially qualified to engage 
in the proposed activities pursuant to Section 50.40 (b) 
ofthe Commission’s regulations, and deny that the appli- 
cant is financially qualified to receive an allocation of 
special nuclear material pursuant to Section 50.60 (c) (2) 
of the Commission’s regulations. 


_%. The Act and Sections 50.40 (b) and 50.45, Title 10, 
CFR, require the AEC find, as a condition of issuing a 
construction permit on any basis, that the applicant is 
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“financially qualified to engage in the proposed activities”’ 
in accordance with AEC regulations. 


8. Section 50.60, Title 10, CFR, requires that before 
AEC includes in a construction permit any allocation of 
special nuclear material it must find that: 

“The applicant appears to be financially qualified to 
assume responsibilty for the payment of Commission 
charges for the material and to undertake and carry 
out the proposed use of special nuclear material for 
a reasonable period of time * * *’’ 


9. At the time AEC issued the ‘‘conditional’’ construe- 
tion permit to PRDC on August 4, 1956, PRDC had not 
established its financial qualifications, and AEC itself 
stated in the ‘‘conditional”’ construction permit that: 

«<* * © the evidence submitted to date does not justify 
a finding with respect to the financial qualifications 
of PRDC.”’ 


10. The license application filed by PRDC indicates 
that PRDC has made its financial qualification dependent 
upon: (a) statutory exemption of PRDC and its member 
companies from the provisions of the Public Utility Hold- 
ing Company Act; (b) a ruling by the Internal Revenue 
Service that contributions by its members to PRDC are 
deductible for federal income tax purposes; and (c) pro- 
visions for adequate 


[6388] 


insurance protection against liability for damage claims 
arising from a catastrophe caused by its reactor. None 
of these three conditions had been met at the time the 
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‘“‘eonditional’’ construction permit was issued, and none 
of them has been met at the present time. In addition, 
PRDC’s financial qualification is dependent upon execu- 
tion of a contract for AEC financial assistance under the 
Power Demonstration Reactor Program, and execution of 
this contract is in turn dependent upon the United States 
Government’s acceding to the aforesaid three conditions. 


11. AEC acted illegally, contrary to the provisions 
of the Act, and contrary to the provisions of its own rules 
and regulations, in issuing to PRDC a ‘‘conditional’’ con- 
struction permit and in including in the permit an alloca- 
tion of special nuclear material without the aforesaid 
requisite findings of ‘‘financial qualification’’. 


12. With respect to the issue denominated as C in the 
Commission’s Order of October 8, 1956, the Intervenors 
oppose the granting of a specific exemption to PRDC pur- 


suant to Section 50.12 of the Commission’s regulations. 


13. The specific exemption contemplated in Section 
50.12, Title 10, CFR, may be granted only ‘‘upon applica- 
tion by any interested person’’. Neither PRDC nor any 
other person has requested such a specific exemption under 
Section 50.12. 


14. Section 50.12, Title 10, CFR is invalid insofar as 
it is applicable to construction permits issued under Section 
104 (b) of the Act. If it is a valid regulation under the 
provisions of the Act, it does not permit granting of an 
exemption to PRDC as a result of which any construction 
permit could issue to PRDC. 


15. Any specific exemption from the requirement of 
AEC’s rules and regulations relating to the necessity for 
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a finding of ‘‘reasonable assurance”’ as set forth in para- 
graph 3 hereof, or for a finding of ‘‘financial qualifica- 
tion’’ as set forth in paragraphs 7 and 8 hereof, would be 
contrary to law. 


16. A specific exemption from the requirements of 
AEC’s rules and regulations relating to the necessity for 
a finding of ‘‘reasonable assurance”’, as set forth in para- 
graph 3 hereof, or for establishment of and a finding of 
“financial qualification”, as set forth in paragraphs 7 
and 8 hereof, would be inimical to the health and safety 
of the public and would be contrary to the public interest. 


[6389] 


17. Under Section 3(d) of the Act, peaceful applications 
of atomic energy must be ‘‘consistent * * * with the health 
and safety of the public’’, and Section 104 (d) prohibits 
the issuance of a construction permit when issuance ‘‘would 
be inimical * * * to the health and safety of the public’’. 
In the present state of the art of fast breeder reactors, 
this type of reactor is ‘‘the most hazardous of all reac- 
tors”, and such a reactor should not be constructed near 
metropolitan population centers until it or a prototype 
has been constructed, tested, and experimentally proven 
at a location distant from population centers. In permit- 
ting construction of this reactor at the Lagoona Beach 
site at this time, AEC has violated the Atomic Energy Act 
of 1954, and its own rules and regulations. 


18. PRDC was influenced by AEC or its representa- 
tives to undertake precipitously a program for construc- 
tion of its fast breeder reactor, prior to resolution of 
safety hazards known to exist and prior to establishment 
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of the financial qualifications of PRDC. Such action by 
AEC or its representatives, as well as their public utter- 
ances on this matter, had a strong tendency to affect the 
Commission’s judgment in acting on the license application 
of PRDC. 


19. With respect to the issue denominated as D in the 
Commission’s Order of October 8, 1956, the Intervenors 
state that no modification of or amendments to the ‘‘con- 
ditional’? construction permit of August 4, 1956, can 
remedy the serious hazards to the health and safety of the 
public which would be occasioned by operation of the 
PRDC reactor at the Lagoona Beach site under present 
and presently foreseeable technological conditions. 


20. The Intervenors reserve the right to take a posi- 
tion at a future date on any modification of or amendments 
to the ‘‘conditional’’ construction permit which may be 
proposed. 


21. Intervenors will appear at the hearing ordered by 
the Commission and will present evidence and argument 
in support of the foregoing allegations. 


[6390] 


22. The Intervenors pray that the AEC rescind and 
declare a nullity the ‘‘conditional’’ construction permit is- 
sued to PRDC mnfil such time as there has been full com- 
pliance with all pertinent provisions of the Atomic Energy 
Act of 1954 and the Commission’s rules and regulations. 


HAROLD A. CRANEFIELD 
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LOWELL GOERLICH 
Attorneys for Intervenors. 


October 19, 1956 


[6392] 
PRDC Answer to Order of Commission 
UNITED STATES OF AMERICA 


Atomic EXercy ComMIssIoN 


In the Matter 
of 
POWER REACTOR DEVELOPMENT COMPANY. 


Docket No. F-16. 


ANSWER OF POWER REACTOR DEVELOPMENT 
COMPANY TO NOTICE OF HEARING AND ORDER 


NOW COMES Power Reactor Development Company, 
a non-profit corporation organized and existing under and 
by virtue of the laws of the State of Michigan, and for 
answer to the specification of issues set forth in the certain 
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Notice of Hearing and Order of the Atomic Energy Com- 
mission dated October 8, 1956, says as follows: 


1. There is sufficient information to provide reasonable 
assurance that a utilization facility of the general type 
proposed in the Application dated January 7, 1956, as 
amended, submitted by Power Reactor Development Com- 
pany to the Atomic Energy Commission can be constructed 
and operated in the location proposed in the said applica- 
tion without undue risk to the health and safety of the 
public. 


2. There is reasonable assurance that technical informa- 
tion omitted from the said Application, and which is re- 
quired to be filed to complete the said Application, will be 
supplied. 


3. Power Reactor Development Company is financially 
qualified to engage in the activities proposed by the said 


Application and is financially qualified to receive an alloca- 
tion of special nuclear materials. 


[6393] 


4. The Atomic Energy Commission is authorized to, 
and should, grant to Power Reactor Development Com- 
pany such exemptions from the requirements of the Regu- 
lations of Part 50, Title 10, C. F. R., with respect to any 
matter in issue in these proceedings as will not endanger 
life or property or the common defense and security and 
as may appear necessary to enable Power Reactor Devel- 
opment Company to proceed with the design and construc- 
tion of the utilization facility proposed in the said Applica- 
tion as the development and construction of the proposed 
facility is of paramount importance to implementation 
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of the public and national interest in the development of 
peaceful uses of atomic energy. 


5. The grant of exemption from provisions of the Regu- 
lations of Part 50, Title 10, C. F. R., by the Atomic Energy 
Commission to Power Reactor Development Company in 
respect of matters which will not endanger life or property 
or the common defense and security is clearly warranted 
by the policy of the Power Demonstration Reactor Pro- 
gram of the said Commission and by Section 104(b) of the 
Atomic Energy Act of 1954, as amended, which provides 
for the issuance of licenses (construction permits), subject 
to the minimum amount of regulations and conditions com- 
patible with the protection of the health and safety of the 
public. 


6. The issuance by the Atomic Energy Commission of 
a construction permit for the construction of a utilization 
facility of the general type proposed by Power Reactor 
Development Company in the aforesaid Application, as 
amended, is not a violation of any provision of the Atomic 
Energy Act of 1954, or of the Regulations promulgated 
pursuant thereto by the said Commission, nor does issu- 
ance of such 


[6394] 


construction permit create a hazard to the health and 
safety of the public or to property. 


7. The Regulations of the Atomic Energy Commission, 
which provide for the conversion of a construction permit 
to an operating license, to wit, Sections 50, 56, Title 10, 
C. F. R., amply protect the interest of the public health 
and safety by conditioning such conversion upon comple- 
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tion of construction in compliance with the terms and con- 
ditions of the construction permit as it may be amended 
from time to time and upon the conduct of tests in con- 
nection with assuring the health and safety of the public. 
All construction permits are, therefore, provisional and 
all holders of such permits are subject to the possibility 
that an operating license will not issue after completion of 
construction of the facility. 


8. The provisions of the Atomic Energy Act do not 
require of the Atomic Energy Commission that it find 
that the health and safety of the public be assured in order 
to grant a construction permit but do require, and properly 
so, that such a finding be made before a facility can be 
operated. 


9. Power Reactor Development Company will appear at 
the hearing set by the Atomic Energy Commission and 


present evidence upon the matters at issue. 


WHEREFORE, Power Reactor Development Company 
prays that the Atomic Energy Commission 


1. Determine that there is sufficient information to pro- 
vide reasonable assurance that a utilization facility of the 
general type proposed by Power Reactor Development 
Company can be constructed and operated in the location 
proposed without undue risk to the health and 


[6395] 
safety to the public. 
2. Determine that there is reasonable assurance that 


technical information omitted from the Application, as 
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amended, heretofore, filed by Power Reactor Development 
Company and which is required to be filed to complete 
said Application, will be supplied. 


3. Determine that Power Reactor Development Com- 
pany is financially qualified to engage in the activities pro- 
posed by the said Application and is financially qualified 
to receive an allocation of special nuclear materials. 


4. Grant to Power Reactor Development Company such 
exemptions as will not endanger life or property or the 
common defense and security from the requirements of the 
Regulations of Part 50, Title 10, C. F. R., as may appear 
necessary to enable Power Reactor Development Company 
to proceed with the design and construction of the utiliza- 
tion facility proposed in the said Application. 


5. Continue in effect the construction permit hereto- 
fore issued to Power Reactor Development Company with 
such additional or different provisions and/or conditions 
which the Commission may deem to be necessary in the 
public interest. 


MILLER, CANFIELD, PADDOCK 
anp STONE 


By /s/ Evwanp S. Ren, Jr. 
Edward S. Reid, Jr. 


And /s/ Ricuarp B. GusHEE 
Richard B. Gushee 
Attorneys for Power Reactor 
Development Company 
3456 Penobscot Building 
Detroit 26, Michigan 
Woodward 3-6420 
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Commission’s Order Extending Time for Submission 
of Financial Information, August 8, 1957 


UNITED STATES OF AMERICA 
Atomic Enercy Commission 


In the Matter 
of 
POWER REACTOR DEVELOPMENT COMPANY. 


Docket No. F-16. 


ORDER EXTENDING TIME 


At a session of the Atomic Energy Commission held 
in Washington, D. C., on the 31st day of July, 1957, Chair- 
man Lewis Y. Strauss and Commissioners Willard F. 
Libby and Harold S. Vance present, it appeared that: 


The provisional construction permit issued to Appli- 
cant dated August 4, 1956, was subject to the following 
condition: 

“D. Unless, within twelve months from the date of 
this construction permit, PRDC submits sufficient in- 
formation relating to its financial resources to enable 
the Commission to make a finding that the Company 
has adequate financial resources to meet the require- 
ments of the law and the regulations, this permit shall 
expire; provided that the Commission may for good 
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cause shown extend the time for the submission of 
such data.’’ 


By order dated October 8, 1956, the Commission directed 
that a hearing be held on the application for construction 
permit upon certain issues, including the following : 

““B. Whether, pursuant to Section 50.40(b) of the 
Commission’s regulations, the applicant is financially 
qualified to engage in the proposed activities; and 
whether, pursuant to Section 50.60(¢)(2) of the Com- 
mission’s regulations, the applicant is financially quali- 
fied to receive an allocation of special nuclear mate- 
rial.’’ 


Extensive evidence relating to these issues of financial 
qualification has been introduced at the hearing in this 
proceeding. Much of that evidence has also been embodied 
jn amendments to the License Application. Additional 
evidence 


[6661] 


relating to these issues may be introduced prior to the 
conclusion of the hearing. The Commission has not evalu- 
ated such evidence and does not contemplate doing so until 
after the record of the hearing is certified to it for its 
decision as provided in its Order of October 8, 1956. 


The Applicant, by letter to the Director of Civilian 
Application, copies of which were sent to counsel for the 
remaining parties in this proceeding, has requested an 
extension of time specified in the aforesaid paragraph D 
for submission and evaluation of the requisite financial 
information until such time as the hearing now in progress 
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has been completed and the Commission has rendered its 
determination thereon. 


Upon due consideration of the foregoing, and upon deter- 
mination that good cause for such action has been shown, 


It is Ordered That: 


(1) Any evidence received at the hearing which is 
relevant to the issues of financial qualification shall be 
deemed information submitted in compliance with the 
requirement of the aforesaid paragraph D of the provi- 
sional construction permit. 

(2) The time specified in the aforesaid paragraph D 
for submission and evaluation of any such information 
is extended until such time as the hearing required by 
the Commission’s Order of October 8, 1956, is completed 
and the Commission has rendered its determination there- 
on. 

UNITED STATES ATOMIC ENERGY 
COMMISSION 


Secretary 
Dated: August 1, 1957 


(SEAL) 


[6873] 


Findings and Decision of Commission, December 
10, 1958 


In addition to the facts found and conclusions of law 
reached in the course of the opinion, the Commission spe- 
cifically finds and concludes: 
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1. Power Reactor Development Company (PRDC) is a 
duly organized non-profit corporation existing under the 
laws of the State of Michigan, and its operations will, if 
conducted according to the construction permit issued by 
this Commission dated August 4, 1956, be subject to the 
Atomic Energy Act of 1954, amendments thereto and the 
Rules and Regulations issued by this Commission. 


2. PRDC has proposed the construction and, subject to 
later proceedings, the operation of utilization and produc- 
tion facilities as defined in Section 104 of the Atomic Energy 
Act and the Rules of this Commission, as a research and 
development facility consisting of a fast breeder nuclear 
reactor of 300,000 thermal kilowatts and 100,000 electric 
kilowatts capacity and having physical features described 
in the application and the ten amendments thereto which 
constitute a part of the files and record of the proceeding. 


3. PRDC has been issued a construction permit on a pro- 
visional basis to construct a fast breeder reactor of the 
general type set forth in its application as amended prior 
to August 4, 1956. Developments in design resulting from 
improvements in technology require changes in and addi- 
tions to some of the terms and conditions of the construc- 
tion permit previously issued. These changes and additions 
are reflected in the amended construction permit attached 
hereto and made a part of our order. 


[6874] 


4. AKC interest in fast neutron systems goes back sev- 
eral years. Both AEC and the United Kingdom have oper- 
ated a number of small uncooled critical assemblies and 
flexible critical experiments. AEC has operated two fast 
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reactors, ‘‘Clementine,”’ a 25 thermal kilowatt plutonium- 
fueled reactor which operated from 1946-1952 and EBR-I, 
a 1400 thermal kilowatt (200 electrical kilowatt) uranium- 
fueled reactor which operated at the National Reactor Test- 
ing Station, Idaho, from August 1951-November 1955. The 
following fast reactors, in addition to Applicant’s proposed 
reactor, are presently programmed : 

a. EBR-I is being placed back into operation with 
two new cores, Mark III and Mark IV. The Commis- 
sion takes official notice that EBR-I with the Mark III 
core became operational in November, 1957. 


b. EBR-II, a 62,500 thermal kilowatt, (20,000 elec- 

. trical kilowatt) uranium-fueled reactor, will be con- 
strueted at the National Reactor Testing Station in 
Idaho. The Commission takes official notice that funds 
for construction of EBR-II have been authorized and 


that construction of EBR-II is currently scheduled to 
be completed in December, 1959. : 


c. A uranium-fueled reactor with a rated capacity 
of 60,000 thermal kilowatts is presently under construc- 
tion at Dounreay, Scotland, by the United Kingdom and 
is scheduled for completion in December of 1958. 


[6875] 


5, Technology regarding fast breeder nuclear reactors is 
a rapidly advancing art and utilization and production 
facilities that will permit the most complete use of fuel for 
atomic energy offer a substantial advancement in this field. 
The research and development project proposed by PRDC 
reflects the largest plant in the United States to date which 
would utilize energy produced by the fast breeder process. 
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Information is increasing as experiments and corroborative 
data are supplied regarding the safety in operation of such 
a plant. Several experiments with existing or proposed 
fast breeder reactor plants will provide information helpful 
in the consideration of the operation of the PRDC plant. 
There is no inherent hazard or danger to the health and 
safety of the public in the construction or operation of fast 
breeder reactors. 


6. The EBR-II and PRDC reactors are similar in neu- 
tron spectrum and flux, power density, fuel element design 
and coolant operating conditions, but differ in a number of 
design aspects. Both are based on EBR-I. EBR-II has 
a more advanced design, and is intended as a flexible ex- 
perimental facility. 


7. The Dounreay and PRDC reactors operate in the 
same neutron spectrum and have many common characteris- 


ties, but also have many differences in detail. 


8. Neither EBR-I, EBR-II, nor Dounreay can be consid- 
ered a direct prototype of the PRDC reactor. 


[6876] 


9. There is considerable experience in the use of sodium 
and related materials as coolants, including investigations 
of sodium technology at Commission laboratories since 
1945; operation of EBR-I, the submarine intermediate re- 
actor, and the sodium reactor experiment at Santa Susana, 
California; and performance tests on mock-ups of the EBR- 
JI sodium system. In general, these sodium systems have 
operated successfully and have demonstrated the ability to 
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achieve satisfactory purity of sodium and to avoid signifi- 
cant corrosion. 


10. Construction of the proposed PRDC reactor on the 
proposed time schedule represents a greater and more rapid 
extension of reactor technology beyond demonstrated prac- 
tice than construction of the other civilian power reactors 
presently being completed in populated places. 


11. The proposed experiments with the EBR-I Mark III 
core are intended to determine definitively whether bowing 
is the cause of the positive temperature coefficient observed 
in EBR-I. If properly carried out, they are expected defin- 
itively to establish the correctness or incorrectness of the 
bowing hypothesis. 

12. It is highly probable that bowing can be prevented 


by proper mechanical design. Applicant has proposed three 
means of preventing inward bowing of the PRDC core. 


13. ‘There is still considerable doubt about the cause of 
the resonance instabilities observed in EBR-I. They may 
be attributable to the use of series rather than parallel flow 
of the coolant through the core and 


[6877] 


blanket, and the experiments with the Mark III core are 
designed to test this hypothesis. The PRDC design pro- 
poses parallel flow. 


14, Apart from certain problems of prompt acting posi- 
tive temperature coefficients and resonance effects, the an- 
swers to which are not yet completely known, fast reactors 
are generally considered to be as easy to control as thermal 
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reactors. Indeed, it is possible to operate a fast reactor 
with a relatively small amount of excess reactivity avail- 
able, thereby ensuring that an accidental sudden withdrawal 
of all controls will not result in a dangerous nuclear ran- 
away. PRDC proposes, at least during the early years 
of operation, to adhere to such a limitation of excess re- 
activity. 

15. Although many questions remain to be answered 
regarding the problem of meltdown and disassembly or 
reassembly of the core or a substantial portion thereof, the 
existence of these problems does not negate the likelihood 
that they will be answered in due course and in time for 
the answers to precede any decision of the Commission 
with regard to an operating license for the proposed PRDC 
reactor; likewise, design modifications may be available 
as a means of avoiding these problems. 


16. In view of the relative lack of operating experience 
with fast power reactors, additional satisfactory operating 
experience with such reactors prior to the commencement 
of operation of Applicant’s proposed reactor will be highly 
desirable. Present schedules indicate that considerable 
operating experience with EBR-I and Dounreay, and pos- 
sibly some with EBR-II, will have been obtained prior to 
the start of PRDC test operations. 


[6878] 


17. It is possible that there may be presently unknown 
effects in large fast reactor systems. A prototype of the 
proposed reactor at a remote location has been urged as 
affording greater assurance against the possibility of such 
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unknown effects than does the presently planned experi- 
mental and theoretical programs. The Commission finds 
that the necessity, however, for constructing such a proto- 
type has not been shown. If the program of meltdown 
investigation should prove inconclusive, it will be necessary 
to reconsider the question of need for a prototype. 


18. Based on the foregoing findings, the Commission 
further finds— 
a. that it has not yet been positively established that 
a fast breeder reactor of the general type and power 
level proposed by Applicant can be operated without a 
credible possibility of releasing significant quantities 
of fission products to the environment; 


b. that there is reasonable assurance that theoretical 
and experimental investigations which have been un- 
dertaken, together with operating experience on one or 
more of the EBR-I, EBR-II and Dounreay reactors, 
will establish definitively, prior to the scheduled com- 
pletion date of the PRDC reactor, whether or not the 
reactor proposed by Applicant can be so operated ; 


c. that it is probable that evidence will establish that 
the reactor proposed by Applicant can be so operated. 


[6879] 


19. The proposed site is located on the shore of Lake 
Erie about thirty miles from Detroit, Michigan, twenty- 
five miles from Toledo, Ohio, seven and one-half miles from 
Monroe, Michigan, and ten miles from the Canadian border. 
The site is bordered on one side by water and provides an 
exclusion area on the land side with a minimum radius of 
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2900 feet. The population distribution for given distances 
from the site is as follows: 


Miles Population 


175 

600 
1,800 
31,300 
187,100 
2,001,700 


During the summer months the population within five miles 
would be increased due to vacating transients and to the 
fact that beaches two to five miles southwest of the site may 
be crowded with thousands of people. 


20. The site is satisfactory from structural and under- 
ground water flow standpoints. The meteorology of the 


site is complex, but no reason is known for it to be dis- 
qualifying. Studies of the meteorology, lake currents, air 
diffusion, flooding and other problems will be completed 
pefore the question of a license to operate is before the 
Commission. Design modifications required by the results 
of those studies can be considered at that time. 


[6880] 


21. A definitive evaluation of the suitability of the pro- 
posed site cannot be made at the present time. In view 
of the population density around the site, its suitability for 
the proposed reactor depends upon the inherent safety of 
the reactor and a demonstration that no credible accident 
can release significant quantities of fission products into the 
atmosphere. If the foregoing are established, and there is 
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reasonable assurance that they can be, it is probable that 
the site will prove suitable for the proposed reactor. 


22. The Commission finds reasonable assurance in the 
record that a utilization facility of the general type pro- 
posed in the PRDC application and amendments thereto can 
be constructed and will be able to be operated at the location 
proposed without undue risk to the health and safety of the 
public. 


23. Applicant’s current estimate for the cost of con- 
struction, preconstruction research and development, and 
administrative expenses during construction and test op- 
eration is $44,020,000. It has assets, consisting of firm 
commitments for contributions from members and an exe- 
cuted bank loan agreement, totalling $49,448,000 and thus 
exceeding its estimated costs by $5,428,000. The member 
companies of PRDC should provide additional funds, if 


necessary, to take care of adverse contingencies. Appli- 
cant’s utility members have combined equity assets of $2 
billion. 


[6881] 


24. There is a reasonable possibility of a cost over-run 
on construction and research and development, and in- 
creases have already occurred on specific items. The rec- 
ord, however, does not demonstrate that such an over-run 
will exceed Applicant’s available assets by any amount and 
especially by an amount large enough to disprove PRDOC’s 
financial qualification. 


95. Provision is made in Applicant’s cost estimates for 
payment of Commission charges for use and burn-up of 


615 


6881 


source and depleted material. The amount of possible 
Commission charge for loss of depleted and special nuclear 
material has not been identified and will depend on deter- 
mination of the magnitude and consequences of the maxi- 
mum credible accident. Applicant believes that in any 
accident a substantial part of the material would be re- 
claimable and that its exposure to a charge for loss is on 
the order of $1 million. It expects to cover its potential 
liability for loss by either insurance, application of its un- 
encumbered assets, or a guarantee from its sponsors. The 
Commission finds that Applicant has shown a reasonable 
probability of being able to pay Commission charges for 
loss of special nuclear material through 1963. 


96. The fast breeder reactor is one of the promising 
types for the development of electric power on a commer- 
cially feasible basis. Demonstration of the economic prac- 


ticability of breeding would increase by many times the 
available reserves of nuclear fuel by facilitating the con- 
version into plutonium and use as fuel the uranium-238 
isotope which comprises 99.3% of the natural uranium. 


[6882] 


27. By proceeding with construction and further re- 
search and development simultaneously, rather than await- 
ing complete research and development results, Applicant 
will save several years in the time required to place in 
operation its demonstration power reactor. 


28. The proposed reactor will be a utilization facility 
within the meaning of 10 CFR 50.2(b) and will be involved 
in the conduct of research and development activities lead- 
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ing to the demonstration of the practical value of such 
facilities for industrial and commercial purposes. 


29. Applicant and the organizations with which it is 
associated by contract are technically qualified to design 
and construct the reactor described in the Application. 


30. Data presently available indicate that a reactor of 
the general type described in the Application can be so 
designed that no credible accident in the course of its oper- 
ation is likely to result in the release of significant quan- 
tities of fission products into the atmosphere; this con- 
clusion has not been demonstrated sufficiently at this time 
to justify issuance of an operating license. 


31. Theoretical and experimental programs are under- 
way that should establish the conclusion stated in para- 
graph 30 sufficiently to justify the issuance of an operating 
license; the record shows a definite preponderance of ex- 
pert opinion to this effect, and the results of these pro- 
grams should be available prior to the time it is necessary 
for the Commission to rule on the operating aspect of 
license application. 


[6883] 


32. The proposed site is generally suitable for a reactor 
of the type and size described in the Application, if the 
reactor is otherwise shown to be capable of operation with- 
out undue hazard, including demonstrations of stability 
and adequate containment. Adequate investigations are 
under way to establish the characteristics of the chosen 
site, including all relevant aspects, and the record shows 


6883 


that to this point the site is satisfactory from the stand- 
point of protection of the public from undue hazard. 


33. There is reasonable assurance that technical in- 
formation omitted from the Application and required to 
complete the Application will be supplied prior to the time 
when it is necessary for the Commission to rule on the 
license application itself. 


34. The Applicant is financially qualified to engage in 
the construction and operation of the reactor described in 
the Application and to receive the allocation of special 
nuclear material therefor. 


35. The issuance of a construction permit to the Ap- 
plicant will not be inimical to the common defense and 
security or to the health and safety of the public. 


36. Procedure for continuing review of the PRDC 
project must be established, as hereinafter ordered, so as 
to require both PRDC and the separated staff of the AKC, 
and to permit the Interveners in this proceeding, to submit 
to all participants in the proceeding, as well as file with 
the Secretary of the Commission, where they will be 
publicly 


[6884] 
available, data coming to the attention of any one of them 
pertinent to safety in construction, design and operating 
characteristics of fast breeder nuclear reactors similar 
or identical to the PRDC project, thus to enable the Com- 
mission to consider such data and to provide for a further 
hearing in this instant matter, if deemed advisable prior to 
the final license proceeding. It is not anticipated that a 
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hearing would be advisable or necessary upon the filing 
of each portion of data, but when any single filing itself 
or the accumulation of data filed warrants, the Commission 
intends on either its own motion or the motion of one of 
the participants to set a hearing to provide for further 
review of safety considerations. 


37. Proceedings for a license to operate the proposed 
PRDC plant shall be held at a time later to be determined, 
after the completion of construction. In that proceeding 
the safety considerations of the PRDC project will be in 
issue, and we shall again consider whether the PRDC 
plant can be operated with reasonable assurance for the 
protection of the health and safety of the public. Com- 
missioners Vance and Floberg join in this opinion. Com- 
missioner Graham concurs as shown by his accompanying 
separate opinion. Commissioner Libby was absent from 
the oral argument because of illness and took no part in the 
consideration or decision in this case. Chairman McCone’s 
term as a Commissioner commenced after the date of oral 
argument, and he took no part in the consideration or de- 
cision in this case. 


HAROLD S. VANCE JOHN F. FLOBERG 
Commissioner Commissioner 


[6885] 


Graham, Commissioner (concurring) : My analysis of 
the case leads me to concur on grounds stated below with- 
out the extensive comment and broad treatment set forth 
in the majority opinion. The findings of fact in the main 
body of that opinion seem quite sufficient to me to dispose 
of the case. 


619 


6885 


The issues originally set forth by the Commission in the 
October 8, 1956, notice of hearing, order and memorandum 
directing that a hearing be held before Mr. Jay A. Kyle, 
Examiner, are quoted in full in the body of the opinion. I 
need not restate them here. 


With regard to Issue A, Part 1, I believe that the record 
contains sufficient evidence, for the present purposes, to 
provide reasonable assurance that a facility of the general 
type proposed can be constructed and operated at this 
proposed location without undue risk to the health and 
safety of the public. It is not necessary for the Commis- 
sion now to require absolute assurance. That issue will 
be finally decided later. With regard to Issue A, Part 2, 
there is also reasonable assurance, if the applicant com- 
plies with the interim order, that adequate technical infor- 
mation will be supplied and the application completed be- 
fore the Commission determines whether a license should 
issue. 


Issues B, C, and D of the original order are disposed of 
by the main body of the opinion of my colleagues and by 
what follows herein. 


The record indicates that none of the questions relating 
to reactor safety, the feasibility of the reactor design, 
and the adequacy of the financing can be absolutely and 
finally answered at this time. Consequently an interim 
order is being entered which in essence specifically reserves 


[6886] 


to the Commission its responsibility to rule upon such 
questions at any time prior to the consideration of an ap- 
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plication for the operating license. The interim order re- 
quires periodic reports from PRDC and APDA to be filed 
with the Secretary of the Commission. These are to be 
served on the Interveners and also are to be made avail- 
able to other interested persons. Such reports are de- 
signed to bring up to date the data relating to the scientific 
and technical investigations as well as to reveal current 
financial status of the project. 


The interim order permits the continuance of construc- 
tion of this project, subject to faithful performance of the 
conditions required with respect to reporting. Continu- 
ance of this construction permit is not to convey to the 
applicant that it has gained any assurance of favorable 
action if, and when, an application is made for a permit to 
operate the reactor facility. 


JOHN S. GRAHAM 
Commissioner 


[6887] 


UNITED STATES OF AMERICA 
Atomic Enercy ComMIssion 


In the Matter 
of 
POWER REACTOR DEVELOPMENT COMPANY. 


Docket No. F-16 


ORDER 


On the basis of the Opinion and Initial Decision adopted 
this day in the above entitled cause, the Commission hereby 
orders that: 

A. The construction permit heretofore issued to 
Power Reactor Development Company on August 4, 
1956, is hereby affirmed and continued in effect with 
such modifications and additions as are shown in the 
permit hereto attached and made a part of this order. 


B. The amendments filed by PRDC after the issu- 
ance of the provisional construction permit on Au- 
gust 4, 1956, are added to and incorporated in the 
record. 


C. Procedure is hereby established for continuing 
review of the safety characteristics of the PRDC 
fast breeder nuclear reactor plant. PRDC and the 
separated staff of this Commission are directed, and 
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any intervener herein is permitted, to serve upon all 
participants herein and to file with the Secretary of 
this Commission, who will make them publicly avail- 
able to anyone concerned, data pertinent to the safety 
in construction, design and operating characteristics 
of fast breeder nuclear reactors similar or identical 
to the PRDC project so as to permit 
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review by the Commission, which may set down for 
hearing, when deemed advisable, the further consider- 
ation of such date. 


D. The application by PRDC for exemptions from 
any of the Regulations of this Commission is denied. 


WOODFORD B. McCOOL 
Secretary 


Dated: December 10, 1958 


Sean 
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UNITED STATES OF AMERICA 
Atomic Enercy Commission 


In the Matter 
of 
POWER REACTOR DEVELOPMENT COMPANY. 


Docket No. F-16 


CONSTRUCTION PERMIT AS AMENDED 


The Construction Permit heretofore issued in this pro- 
ceeding is amended to read as follows: 


Pursuant to the Atomic Energy Act of 1954, as amended, 
and Title 10, CFR Chapter 1, Part 50, ‘‘Licensing of Pro- 
duction and Utilization Facilities’’, the Commission hereby 
issues a provisional construction permit to Power Reactor 
Development Company, a Michigan corporation, (herein- 
after ‘“PRDO’’) to construct the facility described herein 
as a utilization facility in accordance with the application 
and amendments thereto filed in this docket. This permit 
shall be deemed to contain and be subject to the conditions 
specified in Sections 50.54 and 50.55 of said regulations; is 
subject to all applicable provisions of the Atomic Energy 
Act of 1954, as amended, and rules, regulations and orders 
of the Atomic Energy Commission now or hereafter in 
effect; and is subject to any additional conditions specified 
or incorporated below: 
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A. The earliest date for completion of the facility is 
December 15, 1959. The latest date for completion of the 
facility is December 15, 1960. The term ‘‘completion date’’ 
as used herein means the date on which the construction 
of the reactor is completed except for the introduction of 
the fuel material. 


[6890] 


B. The site proposed for the facility is the location 
known as Lagoona Beach, Monroe County, Michigan, de- 
seribed in the application. 


C. The general type of facility authorized for construc- 
tion is an enriched uranium fueled, sodium cooled fast neu- 
tron breeder reactor designed to produce approximately 
100,000 kilowatts of electrical energy, with associated 
structures, as described in the application, and the amend- 
ments filed thereto. 


D. The applicant may proceed to design and construct 
the proposed facility without further authorization in ac- 
cordance with the application and the amendments thereto 
filed in this proceeding and heretofore made a part of the 
record herein. This permit, however, does not constitute 
final approval of any technical specification of the facility. 
Before a license is issued to operate the facility, the Com- 
mission must finally approve all technical specifications. 
If the applicant desires any final approval of any particu- 
lar specification prior to the issuance of a license to oper- 
ate, it may request that the Commission grant specific ap- 
proval of any specification by appropriate amendment to 
this permit. 


6890 


E. Within three (3) months from the date of this 
amended permit and at three-month intervals thereafter, 
or less if in its judgment significant changes or develop- 
ments have occurred, Applicant shall submit, under oath 
or affirmation, reports showing— 

1. The status of technical investigations being con- 
ducted by or for PRDC on the following subjects, and 
any results obtained therefrom: 


[6891] 

a. stability of fast reactors, including autocata- 
lytic and resonance effects; 

b. revised temperature and power coefficients of 
the proposed PRDC reactor; 

¢. validity of oscillator technique to determine 
either of the foregoing; 

d. possibility and consequences of meltdown of a 
core of a fast reactor; 

e. adequacy of containment proposed for PRDC 
reactor, including missile effects ; 

f. meteorology, hydrology, lake current and flood- 
ing studies, and other significant environmental 
information concerning the proposed site; 

g. analysis of maximum credible accident. 


2. Decisions made by Applicant as to any design 
changes referred to in the written testimony in this 
proceeding, and any other design changes of the facil- 
ity significantly affecting public safety; 

3. Status of construction of the project, scheduled 
dates of design freezes on major components, and any 
changes in scheduled completion date. 
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F. Within six months from the date of this permit and 
at six-month intervals thereafter, Applicant shall submit 
reports, under oath or affirmation, showing financial state- 
ments of PRDC and APDA, current cost 


[6892] 


estimates for construction and research and development 
in connection with the project, and a current statement of 
source and allocation of case during a ten-year operating 
period. 


This permit is provisional to the extent that a license 
authorizing operation of the facility will not be issued 
by the Commission unless PRDC has submitted to the 
Commission (by proposed amendment to the application) 
the complete, final Hazards Summary Report (portions of 
which may be submitted and evaluated from time to time) 
and the Commission has found that the final design 
provides reasonable assurance that the health and safety 
of the public will not be endangered by operation of the 
facility in accordance with the specific procedures. 


It is further provisional to the extent that the Commis- 
sion reserves jurisdiction, at any time prior to issuance of 
an operating license, upon notice to the parties herein, 
to reopen this proceeding for the purpose of receiving 
additional evidence, and to make such determinations and 
take such action with respect to the continuance, vacation, 
or modification of this permit as the entire record war- 
rants. 


Upon completion (as defined in Paragraph A above) of 
the construction of the facility in accordance with the terms 
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and conditions of this permit, as amended, upon the filing 
of any additional information needed to bring the original 
application up to date, upon filing of proof of financial 
protection and execution of an indemnity agreement as 
required by Section 170 of the Act and 10 C. F. R. Part 
140, upon a finding that the facility authorized has been 
constructed in conformity with the application as amended 
and in conformity with the provisions of the Act and the 
rules 


[6893] 


and regulations of the Commission, and upon a further 
finding, after conclusion of additional proceedings, if 
they be necessary or appropriate, of reasonable assurance 
of safety of operation, the Commission will consider the 
issuance of a license to PRDC pursuant to Section 104(b) 


of the Act, which license will, if issued, expire August 4, 
1981. 


Pursuant to Section 50.50 of the regulations in Title 10, 
Chapter 1, C. F. R., Part 50, the Commission has allocated 
to PRDC for use in connection with the reactor, 3,117.35 
kilograms of uranium-235 contained in uranium at the 
isotopic ratios specified in PRDC’s application for the 
license. Estimated schedules of special nuclear material 
transfers to PRDC and returns to the Commission are con- 
tained in Appendix ‘‘A’’ which is attached hereto. Ship- 
ments by the Commission to PRDC in accordance with 
column 2 of Appendix ‘‘A’’ will be conditioned upon 
PRDC’s return to the Commission of material substan- 
tially in accordance with column 3 of Appendix ‘‘A*’. 
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APPENDIX “A” 


TO 
POWER REACTOR DEVELOPMENT COMPANY 


Construction Prermir 


Estimated Schedule of Transfers of Special Nuclear Ma- 
terial from the Commission to PRDC and to the Com- 
mission from PRDC: 


(1, (2) 
pee of Transfers Returns by PRDC to AEC 
Transfer from AEC Kilograms U-235 Net Yearly Cumulative 
* (Calendar toPRDC Recoverable Spent Distribution Distribution 
| Year) Kgs. U-235 Scrap Fuel Kgs. U-235 Kgs. U-235 


134.57 538.62 538.62 


87.21 349.22 
193.64 572. 203.10 
177.39 : (85.19) 
269.06 : 311.36 
221.75 : (28.11) 
209.93 é 81.87 
251.32 ; 225.33 
181.82 : (7.74) 
921.75 : 109.81 
266.09 ; 226.39 
227.66 ; 73.09 
221.75 : 111.37 
254.26 ; 241.16 
239.49 f 68.53 
251.32 2 224.82 
224.69 45 164.22 
239.49 01 119.84 
233.58 5 158.65 
227.66 : (43.81) 
251.32 B 74.82 
181.82 : (7.61) 

as K (471.09) 


4,767.57 . 2,638.65 
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Commission’s Opinion, Final Decision and Order, 
May 26, 1959. 


UNITED STATES, OF AMERICA 
Atomic Enercy ComMIssIon 


In the Matter 
of 
POWER REACTOR DEVELOPMENT COMPANY. 


Docket No. F-16. 


OPINION AND FINAL DECISION. 


This matter comes before the Commission for final de- 
cision pursuant to the Atomic Energy Act of 1954,) as 
amended, the Administrative Procedure Act of 1946,? and 
the Commission’s Rules of Practice Exceptions to our 
Opinion and Initial Decision dated December 10, 1958, were 
filed by three unions (herein called Intervenors), and these 
Intervenors and the other parties to the proceeding have 
filed extensive briefs with the Commission. 


+42 Uz. = o {ou et seq. 
Sz Uz. S. i fat ee Admini sFrote’Ae 
strative lure Act 


PPI C.F. R §2. 
cedure Act, EN in re 
“(a) Upon eiesisstots ol s 
Commission will normally 
“(b) The final decision shall be in writing and shall contain: 
(A — of Sodio and conclusions, with the reasons or 
basis efor, upon all the material issues of fact, law, or dis- 
cretion presented ; 
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As in the case of our initial decision, the precise ques- 
tion now before the Commission is whether a provisional 
construction permit issued to Power Reactor Development 
Company (PRDC) on August 4, 1956, should be continued, 
modified, suspended, rejected or otherwise disposed of. 
The principal arguments made by the Intervenors are that 
the Commission illegally issued the conditional construc- 
tion permit and that the alleged illegal issuance of the 
construction permit, and our refusal to suspend it, so 
vitiated the entire course of the proceeding as to deny 
them due process and a fair hearing. 


In their exceptions and supporting brief the Intervenors 
have requested the Commission to reexamine all of the 
prior briefs and arguments in the proceeding, and for this 
reason we have felt obliged to broaden the scope of review 
in our consideration of a final decision. Because of this 
fact and because of the importance of this case as the 
initial construction permit proceeding before the Com- 
mission, our Opinion and Final Decision deal in detail 
with all such issues, and we amplify and affirm our Opin- 
ion and Initial Decision dated December 10, 1958. 


As we set forth in detail in our Opinion and Initial De- 
cision, the Intervenors, as well as all other parties, have 
been accorded every procedural safeguard consistent with 
the 


* (Cont'd) @ All facts officially noticed * * *, relied upon in this decision; 
) The ruling on each relevant and material exception filed; 
3 The appropriate rule, order, sanction, relief, or denial thereof, 
with the effective date.” 
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prompt and expeditious disposition of an adjudicatory pro- 
ceeding. On four separate occasions we have issued or- 
ders and memoranda with respect to the conduct of the 
proceeding,‘ and numerous pleadings and motions have been 
filed by the Intervenors and other parties herein to which 
we have given careful consideration. 


The original conditional construction permit was issued 
by the Commission on August 4, 1956, and the Intervenors 
intervened in this proceeding on August 31, 1956. The 
hearing did not commence until January 8, 1957, and then 
only after informal and formal prehearing conferences. 
The hearing lasted with intermittent recesses until Au- 
gust 7, 1957. In accordance with our original order for 
hearing, the Hearing Examiner certified the record to us 
for initial decision, and the case was argued orally before 
the Commission on May 29, 1958. 


“Order and Memorandum October 8, 1956, 6 Ad. L. 2d 549, dealing with 
conduct of hearing and issues therein; Order and Memorandum December 21 
1956, dealing with request for reconsideration of October 8, 1956, order 
other matters; Order and Memorandum February 28, 1957, denying interlocu- 


tory appeal from order and ruling of Hearing Examiner on permissive use 
of narrative testimony; and Order March 5, 1957, 6 Ad. L. 2d 891, denying 
motion for access to Restricted Data without security clearance. Swbsequent 
to our Opinion and Initial Decision, on February 3, 1959, we refused to accept 
for filing certain “Exceptions” dated December 19 and 22, 1958, and tendered 
by Elliott Earl, of Manchester, Conn., who had been permitted to ioe ae 
in the proceeding on a limited basis pursuant to 10 C. F. R. §2731. eC 
“Exceptions” were ee for filing as a supplement to the “Statement of 
Position” filed by Mr. 1. Statements of position requesting that the pees 
visional construction permit be suspended were received from the AFL-CIO 
and Cooperative League of America, which also made limited appearances. 
The State of Michigan, which had been permitted to intervene in the proceed- 
ing, filed a statement taking no firm position with respect to the merits of the 
proceeding but emphasizing its responsibility for the health, safety, and welfare 


of its citizens. 
[6936] 


Aside from the Application and its exhibits aggregat- 
ing about 1200 pages, the record of hearing comprises ap- 
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proximately 5100 pages of other exhibits, narrative tes- 
timony, and transcript. AEC went to extraordinary lengths 
to make both its officers and its consultants available as 
witnesses at the hearing. Of the 17 witnesses who testi- 
fied, 12 were connected with the Commission in either an 
official or consulting capacity, and all of the Intervenors’ 
four witnesses were connected with the AEC. No resist- 
ance was interposed to subpoenas issued to any of these 
witnesses. 


Significantly, Intervenors failed to except to our finding 
and provision for procedure for continuing review of the 
PRDC project, although they did claim that our order 
was “‘erroneous” without any explanation of the grounds 
therefor. Effective upon issuance of the initial decision, 
this procedure was established in the public interest and 
that of the Intervenors. It requires both PRDC and the 
separated staff of AEC, and permits the Intervenors, to 
submit to all participants in the proceeding data coming 
to the attention of any one of them pertinent to safety m 
construction, design, and operating characteristics of fast 
breeder reactors similar or identical to the PRDC project. 
Under this procedure we are enabled, on the record, to 
consider new information material to the project and to 
provide for a further hearing in the matter, if deemed 
desirable prior to the final operating license proceeding. 
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Pursuant to this procedure, on March 9, 1959, PRDC 
filed with the Commission its ‘‘First Quarterly Technical 
Report”? dated March 6, 1959, together with 13 exhibits. 
On the same date the separated AKC staff filed with the 
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Commission its first ‘‘Report by AEC staff on Fast 
Breeder Reactor Safety Data,’’ together with 36 reports 
and documents. On April 2, 1959, PRDC filed with the 
Commission its ‘‘First Semiannual Report of Power Re- 
actor Development Company as of December 31, 1958’, 
dated March 27, 1959. Copies of all the above reports 
and documents have been filed with the parties in the 
proceeding and are available to the public in the Commis- 
sion’s Public Document Room. Since the above reports 
and documents have not been formally presented on the 
record by any party, subject to cross examination, we have 
taken no notice of the matter contained therein in this 
Opinion and Final Decision. 


As more particularly hereinafter set forth, we find that 
none of the exceptions taken by the Intervenors are sup- 
ported in the whole record or in law. Further, we find 


that none of the procedural errors alleged by the Inter- 
venors have in fact denied the Intervenors a fair hearing, 
and there has been no substantial prejudice to the In- 
tervenors or any injury to the public interest as a result 
of these proceedings. As we made clear in our initial 
decision, the prime concern of the Commission is that the 
proposed reactor be constructed and operated without 
undue hazard to the public health and safety. As Inter- 
venors concede, no hazard 
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whatsoever is involved in the construction of the project. 
Before we authorize the issuance of an operating license 
to PRDC at a further reopening of this proceeding, we 
will require that all safety questions be answered to our 
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complete satisfaction, as required by the statute and our 
regulations. Under such circumstances, the public in- 
terest and that of the Intervenors have been protected. 


[6939] 
I. Srarvres anp Recvuiations 


This proceeding requires us, for the first time in an 
adjudication, to construe and apply several provisions of 
the Atomic Energy Act of 1954 and our own regulations 
which relate to the issuance of construction permits and 
licenses for power reactors. Intervenors attack our con- 
struction of the relevant statutory and rule provisions, as 
set forth in our initial decision, principally on the grounds 
that (1) ‘‘[i]t appears to be the view of the Commission 
that there are no established standards governing the 
issuance of construction permits, and . . . the Commission 
has, in effect, uncontrolled discretion in the granting of 
such permits’’, and (2) our decision ‘‘simply sweeps aside 
any limitations imposed by’’ the statute and our regula- 
tions.’ Closely allied with these contentions is the posi- 
tion of Intervenors that the same findings, with respect 
to safety and financial qualification, for issuance of au 
operating license are necessary for issuance of a pro- 
visional construction permit. For the reasons hereafter 
set forth, we must reject these arguments. 


*Intervenors’ Exceptions to Opinion and Initial Decision, with Supporting 
Brief, pp. 9-11. 
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1. Statute 


Congress, in the Atomic Energy Act of 1954, provided 
for two types of licenses with respect to the development 
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and production of electric power. The Section 103° class 
of license for 


*42 U. S. C. $2133, “Commercial Licenses”, which provides, in pertinent 
rt: 


“a. Subsequent to a finding by the Commission as required in section 
102, the Commission may issue licenses to transfer or receive in interstate 
commerce, manufacture, produce, transfer, acquire, possess [or] Laat A 
such type of utilization or production tacilty. uch licenses shall be 
issued in accordance with the provisions of chapter 16 and subject to such 
conditions as the Commission may by rule or regulation establish to effec- 
= the Re pe and provisions of this Act. 

mission shall issue such licenses on a non-exclusive basis 
to persons an applying therefor (1) whose proposed activities will serve a 

proportionate to the quantiies of special nuclear material 
or source nated to be utilized; (2) who are equip) to observe and 
who agree to observe such safety ’ standards to protect th and to mini- 
mize danger to life or property as the Commission may by rule establish; 
and (3) who agree to make available to the Commission such technical 
information and data concerning activities under such licenses as ie 
Commission may determine necessary to promote the common defense 
security and to protect the health and safety of the public. All ee 
information may be used by the Commission only for the purposes of the 
ir ag defense and security and to protect the health and safety of the 

1¢. 

“c. Each such license shall be perpen for a specified period as deter- 
mined by the Commission, depending on the type of activity to be licensed, 
Me me set forty years, and may be renewed upon the expiration 
of such period. 

“d. No license under this section may be given to any person for 
activities which are not under or within the jurisdiction of the United 
States, . . .. No license may be issued to an alien or any corporation or 
other entity if the Commission knows or has reason to believe it is owned, 
controlled, or dominated by an alien, a foreign na fiona or a foreign 

government. In any event, no license may be issued to any person within 
the United States if, in the opinion of the Commission, the issuance of a 
license to such person would be inimical to the common defense and security 
or to the health and safety of the public.” 
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operation of a power plant requires a finding that the 
proposed utilization’ or production facility® has been suf- 
ficiently developed to be of practical value for industrial 
or commercial purposes. In addition to the medical thera- 
py provisions thereof? not pertinent to this proceeding, 
Section 104 of the statute provides for a reactor of a re- 
search and developmental character and envisions progress 
towards practical applications, as follows: 
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_ "Defined in Section llaa(1) of the statute, 42 U. S. C. §2014(aa) (1), to 
include “any equipment or device, except an atomic weapon, determined by 
rule of the Commission to be capable of making use of special nuclear material 
in such p bead as to be of significance to the common defense and security, 
or in such manner as to affect the health and safety of the public, or peculiarly 
adapted for making use of atomic energy in such quantity as to be of signifi- 
cance to the common defense and pe or in such manner as to affect the 
health and safety of the public’. 10 C. F. R. §50.2(b) further defines a utili- 
zation facility as meaning “any nuclear reactor other than one designed or used 
primarily for the formation of plutonium or U-233”. 5 

"Defined in Section 11t(1), 42 U. S. C. §2014(t) (1), as meaning “any 
equipment or device determined by rule of the Commission to be capable of 
the production of special nuclear material in such quantity as to be of signifi- 
cance to the common defense and security, or in such manner as to affect the 
health and safety of the public”. 10 C. FR. §502(a) (1) further defines a 
production facility as, among other things, “any nuclear reactor designed or 
used primarily for the formation of plutonium or uranium 233”. 

U.S. C. § 2134, “Medical Therapy and Research and Development”. 
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“bh, The Commission is authorized to issue licenses 
to persons applying therefor for utilization and 
production facilities involved in the conduct of re- 
search and development activities leading to the dem- 
onstration of the practical value of such facilities for 
industrial or commercial purposes. In issuing licenses 
under this subsection, the Commission shall impose 
the minimum amount of such regulations and terms of 
license as will permit the Commission to fulfill its 
obligations under this Act to promote the common de- 
fense and security and to protect the health and safety 
of the public and will be compatible with the regula- 

‘tions and terms of license which would apply in the 
event that a commercial license were later to be is- 
sued pursuant to section 103 for that type of facility. 
In issuing such licenses, priority shall be given to 
those activities which will, in the opinion of the Com- 
mission, lead to major advances in the application 
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of atomic energy for industrial or commercial pur- 
poses. 
* * * * 

‘¢@, No license under this section may be given to 
any person for activities which are not under or with- 
in the jurisdiction of the United States, . . .. 2 oe 
In any event, no license may be issued to any person 
within the United States if, in the opinion of the Com- 
mission, the issuance of a license to such person would 
be inimical to the common defense and security or 
to the health and safety of the public.”’ 

Once a finding of practical value can be made under Sec- 
tion 102 of the statute with respect to a reactor type 
licensed under 

42 U. S. C. §2132, “Finding of Practical Value,” which provides: “When- 
ever the Commission has made a finding in writing that any type of utilization 
or production facility has been sufficiently developed to be of practical value for 
industrial or commercial purposes, the Commission may thereafter issue 
licenses for such type of facility pursuant to section 103.” According to the 
Joint Committee on Atomic Energy, “[t}his finding [under Section 102] sepa- 
rates the issuance of research and development licenses for any ao, under 
section 104b., and the issuance of commercial licenses under section . on 


Rep. No. 1699, 83d Cong., 2d Sess. 19 (1954), I Legislative History of the 
Atomic Energy Act of 1954 767 (1955) (hereafter Leg. Hist.). 
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Section 104, then the utilization facility involved would 
normally be licensed as a Section 103 commercial reactor." 


Section 182 of the statute provides, among other things, 
for the submission of applications for licenses setting forth 
“such information as the Commission, by rule or regula- 
tion, may 


4 This scheme of licensing implements the purposes of the statute for “a 
program of conducting, assisting, and fostering research and development in 
order to encourage maxim scientific and industrial progress” and “a program 


to encourage widespread participation in the development and utilization of 
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atomic energy for peaceful purposes to the maximum extent consistent with 
the common defense and rity and with the health and safety of the public”, 
Sections 3a, and d., 42 U.S. C. § 2013(a) and (d). In line with these basic 
Objectives, Sections 31-33 of the 1954 Act authorize and direct the Commission 
to conduct research and development and to foster and encourage the conduct 
of research and development by others, in fields related to the civilian uses 
of atomic energy, including “the demonstration of the practical value of 
utilization or production facilities for industrial or commercial purposes,” 42 
U.S.C i 2051-2053. 

™°42 U. S. C. § 2232, “License Applications,” which reads, in pertinent 
part: 

“a. Each application for a license hereunder shall be in writing and 
shall specifically state such information as the Commission, by rule_or 
regulation, may determine to be necessary to decide such of the technical 
and financial qualifications of the applicant, the character of the applicant, 
the citizenship of the applicant, or any other qualifications of the applicant 
as the Commission may deem appropriate for the license. In connection 
with applications for licenses to operate production or utilization facilities, 
the applicant shall state such technical specifications, including information 
of the amount, kind, and source of special nuclear material required, the 
place of the use, the specific characteristics of the facility, and such other 
information as the Commission may, by rule or regulation, deem necessary 
in order to enable it to find that the utilization or production of special 
nuclear material will be in accord with the common defense and security 
and will provide oes er protection to the health and safety of the public. 
Such te ical specifications shall be a part of any license issued, The 
Commission may at any time after the filing of the original application, 
and nore the expiration of the license, require further written statements 
in order to 
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determine to be necessary to decide such of the technical 
and financial qualifications of the applicant, . . . or any 
other qualifications of the applicant as the Commission 
may deem 


® (cont'd) enable the Commission to determine whether the application should 
be granted or denied or whether a license should be modi: ed or revoked. 
All applications and statements shall be signed by the applicant or licensee. 
Applications for, and statements made in connection with, licenses under 
sections 103 and 104 shall be made under oath or affirmation. The Com- 
mission may require any other applications or statements to be made under 
oath or affirmation. : 

“b. The Advisory Committee on Reactor Safeguards shall review each 
application under section 103 or 104 b. for a license for a facility, any appli- 
cation under section 104 ¢. for a testing facility, and any application under 
section 104 a. or c. specifically referred to it by the Commission, and shall 
submit a report thereon, which shall be made part of the record of the 
application and available to the public, except to the extent that security 
classification prevents disclosure. _ 

“c. The Commission shall not issue any license for a utilization or 
production facility for the generation of commercial power under section 
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103, until it has given notice in writing to such regulatory agency as may 
have jurisdiction over the rates and services of the pr activity, to 
municipalities, private utilities, public bodies, and cooperatives within trans- 
mission distance authorized to engage in the distribution of electric energy 
and until it has published notice of such application once each week for 
four consecutive weeks in the Federal Register, and until four weeks after 


the last notice.” 
* * * 
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appropriate for the license.”’ Under Section 183,’* each 
license ‘‘shall be in such form and contain such terms and 
conditions as the Commission may, by rule or regulation, 
prescribe to effectuate the provisions of this Act.’’ Sec- 
tions 161b. and i. generally authorize the Commission to 
promulgate rules in the performance of its functions. 


The rules and regulations of the Commission with re- 
spect to the procedure for the granting, revocation, and 
suspension of licenses do not make a distinction between 
Section 103 and 


#42 U. S. C. § 2233, “Terms of Licenses,” which, provides : 

“Each license shall be in such form and contain such terms and conditions 
as the Commission may, by rule or regulation, prescribe to effectuate the 
provisions of this Act, including the following provisions: 

“3. Title to all special nuclear material utilized or roduced by 
facilities pursuant to the license, shall at all times be in the nited States. 

“b, No right to the special nuclear material shall be conferred by the 
license except as defined by the license. 

“c, Neither the license nor any right under the license shall be as- 
signed or otherwise transferred in violation of the provisions of this Act. 

“q. Every license issued under this Act shall be subject to the right 
of recapture or control reserved by section 108, and to all of the other 
provisions of this Act, now or hereafter in effect and to all valid rules 
and regulations of the Commission.” 

42 U.S. C. §§ 2201(b) and (i). 
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Section 104 licenses. The substantive standards for the 
issuance of each such license type differ to some extent, 
because of the distinction which Congress has made between 
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the purposes of commercial and developmental licenses.” 
Under Section 185 of the Act,!* ordinarily a construction 
permit must be issued prior to licensing under either Sec- 
tion 103 or Section 104. This section provides: 

‘¢All applicants for licenses to construct or modify 
production or utilization facilities shall, if the appli- 
cation is otherwise acceptable to the Commission, he 
initially granted a construction permit. The con- 
struction permit shall state the earliest and latest date 
for the completion of the construction or modification. 
Unless the construction or modification of the facility 
is completed by the completion date, the construction 
permit shall expire, and all rights thereunder be for- 
feited, unless upon good cause shown, the Commis- 
sion extends the completion date. Upon the comple- 
tion of the construction or modification of the facility, 
upon the filing of any additional information needed 
to bring the original application up to date, and upon 
finding that the facility authorized has been construct- 
ed and will operate in conformity with the applica- 
tion as amended and in conformity with the provi- 
sions of this Act and of the rules and regulations of 
the Commission, and in the absence of any good cause 
being shown to the Commission why the granting of 
a license would not be in accordance with the provisions 
of this Act, the Commission shall thereupon issue a li- 
cense to the applicant. For all other purposes of this 
Act, a construction permit is deemed to be a ‘license’.’’ 


* For example, 10 C. F. R. § 50.41 provides “additional standards” for Section 
104 licenses, and 10 C. F. R. §§ 50.42 and 50.43 provide “additional standards” 
for Section 103 licenses. 

#42 U. S. C. § 2235, “Construction Permits”. 
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The issuance of a construction permit is to be accorded 
the same procedural safeguards of hearing and notice to 
interested persons under Sections 182 and 189a."" of the 
statute as in the case of an operating license. Although 
Intervenors claim that the Commission may not consider 
the granting of a construction permit and the granting 
of a license as two separate proceedings subject to sub- 
stantially different results,’® that procedural similarity 
only was intended between permits and licenses is clear- 
ly indicated in the entire legislative history of Section 
185. In recognition of this point, our rules are designed 
to provide for Commission determination of the form and 
scope of a 


upon the reque: 
proceeding, and 
ing. The 
publication 
103 or 104 b. 
section 104 c. 
* Post-Hearing ¢ 
®On several occasions during Cc consideration of the statute, 
Section 185 was sought to be amended by adding at the end thereof, “and no 
construction permit il be issued by the Commission until after the completion 
of the procedures established by section 182 for the consideration of applications 
for licenses under this Act”, I Leg. Hist. 1168, 1178, 1209. The proposed 


language appears to have had 
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construction permit preliminary to a Section 104 license 
as 


® (cont'd) its basis in a criticism of Section 185, as reported out by the 
Joint Committee, S. Rep. No. 1699, supra n. 10 at 84, I Leg. Hist. 832, and as 
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finally enacted, made by Representatives Price and Holifield, ibid. at 123, I Leg. 
Hist. 871: “Section 185, providing for the issuance of construction permits 
to applicants whose applications are otherwise satisfactory to the Commission, 
should be specifically subject to the same peoceaere safeguards, assuring inter- 
ested parties full opportunity for notice, hearings, and appeal before issuance, 
as are provided in connection with the issuance of licenses under section 182. 
We believe that the section should be amended to make the same procedure 
specified in section 182 mandatory before construction permits are issued.” 
(Emphasis added.) The same emphasis on procedural similarity between a 
construction permit and license was made by Representative Holifield in pro- 
posing the amendment on the House floor, 100 Cong. Rec. 10397-98 and 10406, 
III Leg. Hist. 2848-49 and 2857, However, the amendment was apparently 
never considered or voted upon by the House, see 100 Cong. Rec. 11368-72, 
TII Leg. Hist. 2953-57. A similar amendment was presented on_ the floor 
of the Senate by Senator Humphrey, who stated that “at the time I drew up 
this amendment I was not aware of the modifications which had been made 
to section 182 and also to the judicial review section. ...* ** .. . 
[U]nder the terms of the bill, as amended, the construction permit is equivalent 
to a license. In other words, . . . under the bill a construction permit can- 
not be interpreted in any other way than being to or a part of the 
licensing procedure. * * *” (100 Cong. Rec. 11566, III Leg. Hist. 3759) 
Senator Hickenlooper, sponsor of the bill in the Senate, responded that (1), 
by virtue of certain amendments to Sections 182 and 189 providing for appli- 
cation of the Administrative Procedure Act and other procedural changes 
to both construction permits and licenses, the amendment was not essential 
and (2), in the words of Senator Humphrey, “the revised sections on judicial 
review and on hearings and the revised Section 182 on license a) ae all 
apply directly to construction permits” (100 Cong. Rec. 11566, Ill Leg. Hist. 

50). Senator Hickenlooper was referring to an amendment to Section 189 
‘which was approved on the floor of the Senate to provide for a formal hearing 
in proceedings involving the grant of a license or construction permit (100 
Cong. Rec. 10171, III Leg. Hist. 3175) ; and subsections (b) and (c) of Section 
182 (since 1957, subsections (c) and (d)), which were added by the Joint 
Committee to the Committee print of H. R. 8862, and S. 3323 dated May 21, 
1954 (I Leg. Hist. 257, 330-31), incorporated in H. R. 9757 as introduced 
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appropriate in a particular case, depending upon the par- 
ticular state of research and development currently avail- 
able to the proposed project. 


2. Regulations 


Certain portions of our regulations have a bearing on 
the safety and financial issues in this case. The basic 
statement of the standards under which the Commission 
will issue both licenses and construction permits is Sec- 
tion 50.40 of our regulations.” 
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* (cont'd) June 30, 1954 (I Leg. Hist. 541, 625-27), and passed by the House 
(100 Cong. Rec. 11369, III Leg. Hist. 2954). The same end sought to be 
achieved by the Humphrey proposal was provided in the statute, as enacted, that 
is, a construction permit may only be issued upon public notice and hearing 
under the Administrative Procedure Act in the same manner as licenses are 
processed. 

10 C. F. R. § 50.40, “Common Standards,” which provides: 

“In determining that a license will be issued to an applicant, the Com- 
mission will be guided by the following considerations : 

“(a) The processes to be performed, the operating procedures, the 
facility and equipment, the use of the facility, and other technical specifi- 
cations, or the proposals in regard to any of the foregoing collectively 
provide reasonable assurance, that the applicant will comply with the 
regulations in this chapter, including the regulations in Part 20, and 
that the health and safety of the public will not be endangered. 

“(b) The applicant is technically and financially qualified to engage 
—m ¢ proposed activities in accordance with the regulations in this 

pter. 

“(c) The issuance of a license to the applicant will not, in the opinion 
of the Commission, be inimical to the common defense and security 
or to the health and safety of the public.” 
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Under that regulation, where a construction permit for a 
developmental facility is involved, the Commission must be 
assured that (a) the construction of the facility will not en- 
danger the health and safety of the public, (b) the applicant 
for the permit is technically and financially qualified to en- 
gage in the proposed construction, and (c) the issuance of 
the permit for construction will not involve acts inimical to 
the common defense and security or to the health and safety 
of the public. 


Special standards for construction permits are provided 
in Section 50.45 of our regulations, which standards again 
emphasize that, under the statute, a construction permit is 
a step toward a license rather than the equivalent thereof.” 
Actual issuance of a construction permit, as well as of a 
license, is covered by Section 50.50.77 


= 10 C. F. R. §50.45, “Standards for Construction Permits,” which pro- 
vides: “An applicant for a license or an amendment of a license who proposes 
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to construct or alter a production or utilization facility will be initially granted 
a construction permit, if the application is in conformity with and acceptable 
under the criteria of §§50.31 through 50.38 and the standards of §§ 50.40 
through 50.43.” 

210 C. F. R. §50.50, “Issuance of Licenses and Construction Permits,” 
which provides: “Upon determination that an application for a license mects 
the standards and requirements of the act and regulations, and that notifications, 
if any, to other agencics or bodies have been duly made, the Commission will 


issue a license, of if appropriate a construction permit, in such form, and con- 
taining such conditions and limitations including technical specifications as it 
deems appropriate and necessary.” 
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Under Sections 50.23% and 50.56% the Commission will 
convert the permit to an operating license upon completion 
of construction, satisfaction of all the conditions of the per- 
mit, and ‘‘in the absence of good cause shown to the con- 
trary.’ The regulation most vitally involved in the pres- 
ent proceeding is Section 50.35,"° which provides: 

“<Eatended Time for Providing Technical Informa- 
tion. Where, because of the nature of a proposed 
project, an applicant is not in a position to supply 
initially all of the technical information otherwise re- 
quired to complete the application, he shall indicate 
the reason, the items or kinds of information omitted, 
and the approximate times when such data will be 
produced. If the Commission is satisfied that it has 
information sufficient to provide reasonable assurance 
that a facility of the general type proposed can be 
constructed and operated at the proposed location 
without undue risk to the health and safety of the 
public and that the omitted information will be sup- 
plied, it may process the application and issue a con- 
struction permit on a provisional basis without the 
omitted information subject to its later production and 
an evaluation by the Commission that the final design 
provides reasonable 
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710 C. F. R. § 50.23, “Construction Permits,” which provides, in pertinent 
part: “A construction permit for the construction of a production or utiliza- 
tion facility will be issued prior to the issuance of a license if the application 
is otherwise acceptable, and will be converted upon due completion of the 
facility and Commission action into a license as provided in §50.56.. .” 

#10 C. F. R. § 50.56, “Conversion of Construction Permit to License; or 
Amendment of. License,” which provides: “Upon completion of the construc- 
tion or alteration of a facility, in compliance with the terms and conditions 
of the construction permit and subject to any necessary testing of the facility 
for health or safety purposes, the Commission will, in the absence of good 
cause shown to the contrary issue a license of the class for which the construc- 


tion permit was issued or an appropriate amendment of the license, as the 
case = be.” 
210 C.F. R. $50.35. 
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assurance that the health and safety of the public will 
not be endangered.”’ 


3. Application of Statute and Regulations 


The position of the Intervenors throughout this proceed- 
ing has been that issuance of the provisional construction 
permit to PRDC violated the Commission’s own regula- 
tions and that, therefore, its issuance was illegal. This 
position was founded in large part on an interpretation of 
the statute and regulations to the effect that all the same 
findings as the Commission would have to make in order to 
issue a license must also be made in order to issue a con- 
structional permit.* In other words, the Intervenors main- 
tain that, insofar as its factual foundation is concerned, the 
distinction between a construction permit and a license is 
only in the name, and that, unless there is sufficient 
foundation in the record now for the issuance of a license to 
operate, the construction permit should be suspended, and 
construction must stop. With this interpretation we can- 
not agree. 

There can be no doubt that public safety is the first, last, 
and a permanent consideration in any decision on the is- 
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suance of a construction permit or a license to operate a 
nuclear facility. 


* Although the Intervenors have excepted to this statement (Exception 2 


and Supporting Brief, pp. 10-11; see Exceptions 3 and 8 and Supporting Brief, 
pp. 15-17), the record establishes that the Intervenors’ argument left no other 
alternative (Post-Hearing Brief of Intervenors, Pp. 16-17, 19, 42-43, and 59; 
Oral Argument, pp. 28-30). For example, the Intervenors argue that “the 
conditions of a construction permit should be the same as the conditions of an 
operating license” (Post-Hearing Brief, p. 17). 
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As we emphasized in our initial decision, the Commission 
regards the importance of public safety so highly that it 
considers that it does not lose jurisdiction of this subject 
even after a license has been issued, at any stage in the 
course of its construction, or, for that matter, even after 
a facility is in operation.” 


Section 185 of the 1954 statute clearly contemplates that 
not all the information necessary for issuance of an operat- 
ing license is required for a construction permit. The sec- 
tion provides explicitly for the ‘‘filing of any additional 
information needed to bring the original application up to 
date’ and for a determination by the Commission not only 
that the facility can be constructed and will operate in con- 
formity with the application for the permit, but also that 
no good cause has been shown why the granting of a license 
would not be in accordance with the applicable provisions of 
the statute. 


Read in conjunction with Section 104b., with its emphasis 
upon “‘the minimum amount”’ of regulation, and as ad- 
ministered under Commission rules, particularly Section 
50.35, Section 185 clearly negates the synonymity of a pro- 
visional construction permit and a license to operate. The 
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very fact that the construction permit is referred to as the 
natural precursor of the license emphasizes the distinction 
between them, and 


* See Act, Section 182a., 186a., 187, and 189a; 10 C. F. R. §§50.54(e),(f), 
(h), and (j) and 50.100. 
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the distinction is well established in the systems of other 
administrative agencies.” 


Everyone agrees, including the Intervenors,” that there 
is no hazard to the public in the construction of the reactor 
beyond that which is inherent in any other heavy construe- 
tion. The only question of hazard to the public clearly 
arises when the time arrives for the reactor to go ‘‘critical’’ 
after issuance of an operating permit. The issue as seen 
by the Intervenors, however, is that construction of the re- 


actor inevitably means its operation in this case. This con- 
tention is based on the arguments that the heavy invest- 
ment in the reactor always will generate irresistible pres- 
sure for its operation so as to protect the investment itself, 
and that it would be unfair to PRDC to permit it to make 
a multi-million dollar investment and 

™ Compare Sections 309 and 319, Communications Act of 1952, 47 U. S.C. 
§§ 309 and 319. Section 319(c) provides that, in cases where a construction 
permit is required, the protest re yee would be Sepueatie: only to the issu- 
ance of the construction Gs Cock, the subsequent! the 
license; see H. R. Rep. Not TO, God 2d Sess. 11 (1982). 
some procedural analogy between an oy provisional 1 
a preliminary permit to be issued ve Federal Pow 

droelectric development, 6 U. s. CG $8 797(4) ; see jp mal River 


lopment Corp., 10 F. P. C. 540, 542 (1951). 
Oral Argument, pp. 47-48; Post-Hearing Brief of Intervenors, p. 59. 
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then deny it a license to operate. As the Intervenors see 
the problem, issuance of the license is always automatic— 
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virtually a ministerial act—once the provisional construc- 
tion permit has been issued. 


As we made clear in our initial decision, the Commission 
certainly does not so interpret the Act or its regulations. 
Indeed, proposals to so amend Section 185 as to achieve 
this result have conspicuously failed to influence the Con- 
gress. Perhaps it may be argued that, in the case of 
small and relatively inexpensive research reactors of stand- 
ard types, which have become virtually production line 
items, there is no great formal distinction between the first 
step construction permit and a second step licensing proce- 
dure. In each step there is the requirement of the Atomic 
Energy Act and the Administrative Procedure Act for a 
hearing on the record. Nevertheless, the experience of safe- 
ty of these small research reactor, and the relatively minor 
consequences even if there were an accident, do not require 
the same degree of caution as is needed for a large, ex- 
pensive, developmental power project such as that of 
PRDC. 


» Hearings Before Joint Committee on Atomic Energy on S. 3323 and _H. R. 
8862, 83d Cong:, 2d Sess. 113, 117-19, 226-27, II Leg. Hist. 1747, 1751-53, 
1860-61 (1954). In ie cmmnarang f the deletion from Section 185 of the con- 


ditions precedent for issuance of an operating license after completion of 
construction under a permit, the Special Committee on Atomic Energy of the 
Association of the Bar of the City of New York stated, ibid. at 417, II Leg. 
Hist. 2051: “* * * Before granting a construction permit upon which a licensee 
may rely for the expenditure of substantial sums of money, the Commission 
should at the least determine whether the granting of a license would be in 
accordance with the provisions of the act. It is neither feasible nor fair for 
the Commission to postpone decision on so fundamental a question until after 
the work has been done and the money spent.” The proposal has been put 
forward since passage of the statute, Hearings Before Joint Committee on 
Atomic Energy on Development, Growth, and State of Atomic Energy Indus- 
try, 84th Cong., Ist Sess. 258, 261 (1955). 
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As we more fully discuss in Part II of this decision, 
PRDC has been on notice since before the first shovel of 
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dirt was moved that its construction permit is provisional 
upon further demonstration of many technological and 
financial facts, including the complete safety of the reactor. 
The Applicant has, in fact, stated on the record that it is 
going to proceed at first under only the construction permit 
so as to develop a background that will support assurance 
that the reactor can be operated in complete safety, and has 
stated its intention to seek operation authority only after 
all necessary facts have been assembled. Since PRDC has 
recognized the developmental nature of the reactor it is 
building and since it has expressly waived any commitment 
for an operating license* (if there exists any of the type 
that the Intervenors contend is implied by the construction 
permit), the possibility that the Commission would be in 
any way bound cannot be visualized. It would be hard to 

" Acker Narr. Test. 11-12, 29; Gorman TR 3836-38; Oral Argument, pp. 


82-83: Brief for Applicant, pp. 86-87. PRDC counsel stated in oral argument, 
83: “* * * If the change in the reactor design should be so great that 


Pp. 

PRDC and its member companies should be unable financially to meet it, then 
the alternative is not that we ask you [the Commission] to let us finish the 
reactor and te an unsafe reactor, but that then the project should be 
liquidated. We would feel that in such a case we would not have lost the 
so-called investment by a long shot. We would have acquired a great deal 
of additional knowledge in this field which would be extremely valuable for 
the development of other fast-breeder reactors.” 
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imagine a case where an applicant would be less able to 
argue that he had been misled by previous favorable Com- 
mission action. Under the circumstances of this case, 
moreover, and in view of the wording of the provisional 
construction permit, it is perfectly clear that PRDC is 
assuming a substantial financial risk with its eyes wide 
open, and that the generation of any pressure from such 
ingredients would be quite absurd. 
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An operating license may be considered in light of the 
clear wording of the statute and on the basis of the legis- 
lative history as a logical, but not an automatic, sequel to 
the fulfillment of the conditions of the construction permit. 
We again emphasize in this decision, however, the im- 
portance of the present construction permit provisions re- 
quiring the demonstration of safety and of satisfying those 
conditions. 


Our interpretation of the 1954 Act and regulations 
promulgated thereunder with respect to provisional con- 
struction permits is based upon the statutory wording, the 
legislative history and purposes of that statute, and the 
practical problems of administration which the Congress 
clearly intended the Commission to resolve. This interpre- 
tation is neither novel nor illegal, as the Intervenors argue. 


[6958] 


Contemporaneously with promulgation of the rules con- 
tained in Part 50, Congress was fully informed of the rea- 
sons and basis for, as well as the intended method of, pro- 
cedures for the issuance of provisional construction per- 
mits. The development of power reactors furnishes a 
clear example of the type of comparatively untried and 
technical field wherein importance should be accorded ‘‘a 
contemporaneous construction of a statute by the men 
charged with the responsibility of setting its machinery in 
motion, of making the parts work efficiently and smoothly 
while they are yet untried and new’’, Norwegian Nitrogen 
Products Co. v. United States, 288 U. S. 294, 315 (1933).** 


Shortly before the rules contained in Part 50 of the Com- 
mission’s regulations were finally promulgated, Mr. Har- 
old L. 
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"See United States v. American Trucking Association, 310 U. S. 534, 549 
(1940) ; North Arlington National Bank v. Kearny Savings and Loan Assn., 
187 F. 2d 564, 566 (3d Cir. 1951), cert. denied, 342 U. S. 816 (1951); Peck 
v. Greyhound Corp., 97 F. Supp. 679, 680 (D. C. N. Y. 1951). We are not 
here construing our regulations to include what an administrator, exercising 
his delegated power, might have covered by regulation but did not, icu- 
larly where civil or criminal sanctions are being applied under the disputed 
regulations to the substantial prejudice of the persons regulated, ¢.9., Cole v, 
Young, 351 U. S. 536, 546-47 (1956) ; Peters v. Hobby, 349 U. S. 331, 344-45 

1955); United States ex rel. Accardi v. Shaughnessy, 347 U. S. 260, 267 

1954) : Tobin v. Wagner Co., 187 F. 2d 977, 979 (2d Cir. 1951). 
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Price, Director of the then Division of Civilian Applica- 
tion,®* describe to the Joint Committee on Atomic Energy 
the proposed regulations with respect to construction per- 
mits, as follows :* 
s6* * © The fact is that at the present stage of de- 
velopment, as you know, each of the reactors planned 
for construction is substantially unique. There are 
technical problems, hazards problems associated with 
each of these reactors on which answers have not yet 
been developed. This has made it impracticable for 
the Commission to prescribe in its regulations defini- 
tive standards relating to hazards evaluation. What 
we have done is to set up a procedure under which 
applicants can meke their preliminary submissions to 
the Commission and then we would, so to speak, work 
along with them as fast as we are satisfied that the gen- 
eral design concept and the location of the facility ap- 
pear to be all right. We would go ahead and issue a 
construction permit as the statute permits, which 
would have to be conditional, of course, conditioned 
upon their satisfying the various hazards problems 
that they will have to deal with. 
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“Very often this means that they have experimental 
and testing work to do. As fast as they complete that 
work and submit it to us, it can be approved and then 
the construction permit will mature into a license. 


“The way the companies go about this, it is pretty 
clear that all of those matters will not finally be re- 
solved until about the time the reactor is going into 
operation, because their designs will change, and they 
will run tests. But this will work out all right because, 
to the extent that the companies are satisfied that 
they can work out the answers to the hazards problems 
they develop, they are perfectly willing to go ahead 
with these conditional construction permits.’’ 

= The Division of Civilian Application has since, been divided into a Division 
of Reactor Development and a Division of Licensing and Regulation, of which 


Mr. Price is the Director. Mr. Price was called as a witness in this proceed- 
ing by the Intervenors (TR 


2833). 
earings Before Joint Committee on Atomic raeetiet A on Development, 


Growth, and State of Atomic Energy Industry, 84th Cong., 
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At the same hearings, Mr. Price discussed the develop- 
ment of standards for construction permits and licenses, 
in response to questions from the Joint Committee coun- 
sel :* 


Sess. 106 (1956). 


“Mr. Norris: * * * 


“You have listed in your work different types of 
reactors for which licenses have been applied, that is 
the boiling water reactor and the breeder reactor. 
Have you given any thought to having separate regu- 
lations for parts of the regulatory processes for each 
of these types of reactors? 
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‘“‘Mr. Price: We thought about it, and for the time 
being rejected it primarily for this reason: We are 
unable to develop any definitive standards for hazards 
evaluation in detail for any of these reactors yet be- 
cause the technology has not developed to the point 
where we know the hazards answers on all of these 


types 


* Tbid. at 132-33. At that hearing the statement of the Commission to the 
Joint Committee also discussed the problems raised by the difficulty of de- 
veloping detailed safety standards applicable to construction permits and 
licenses for power reactors, ibid. at 173: “First, in order to provide a basis 
for designing and operating atomic energy facilities and equipment, the Com- 
mission must establish the standards which will be applied in determining 
whether the public is being protected. * * * Second, in developing an ade- 
quate regulatory program, it is necessary to provide standards, guides, and 
codes under which proposed design and operating procedures may be evaluated 
as to their adequacy in ZN pb hres accidents and in minimizing the effects of 
those which may nevertheless occur. * * * The development of definitive 
standards or codes in this area will depend mainly on the standardization of 
the facilities themselves. The complex safety problems of nuclear reactors 
are unprecedented, At the present time, each proposed reactor is different in 
its major aspects from any other reactor. It is evident that the safety require- 
ments for each reactor must be considered on an individual basis. It is pos- 
‘sible now to develop only very general standards and guides for reactor safety.” 
(Emphasis added.) 
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of reactors. We figure that in this developmental 
period the hazards evaluation business, which is really 
the chief licensing problem, is going to be handled, or 
will have to be handled pretty much on a case-by-case 
basis under some general standards which, of course, 
we do have. We really would not add anything to the 
value of the regulations or the procedure except length 
if we tried to spell out something separate for each 
type at the present time. 


‘‘Mr. Norris: Do you anticipate doing it in the fu- 
ture? 
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‘“‘Mr. Price: As the reactors are developed and 
prove out, and we begin to get standards in the sense 
of people wanting to build copies of them, then we will 
be at the point where we ought to consider doing that. 
Then we will have some definitive answers on the major 
hazards problems, and we will be able to spell out for 
each type of reactor what the basic hazards protection 
has to be. I do not believe it will be helpful to try to 
do it now. 


“Mr. Norris: I would think that if you waited un- 
til you were reaching a carbon-copy stage you would 
be waiting until you were almost reaching a stage 
when reactors might be found to be of practical value. 


“Mr, Price: That could very well be.’? (Emphasis 
added.) 


A more detailed description of the provisional construc- 
tion permit procedure, and the reasons therefor, was given 
to the Joint Committee on Atomic Energy in 1958 by Dr. 
C. Rogers McCullough, Chairman of the Advisory Com- 
mittee on Reactor Safeguards (ACRS), who was called as 
a witness in this proceeding by the Intervenors.™* 


* At the time that he testified, Dr. McCullough also was Deputy Director 
for Hazards Evaluation of the Commission’s Division of Civilian Application. 
With the creation of the ACRS Se a statutory basis in 1957, Dr. McCullough 
has since served as Chairman of the Committee. 
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The subject was introduced by Representative Holifield, 
who asked the following question of Dr. McCullough:*" 

‘‘T am going to ask you, how can you give a license 

for the construction of a reactor which has never been 
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constructed before and be sure that you are granting 
a safe license. I will apply this specifically to the ex- 
periments which have been conducted on the fast breed- 
er type of reactor, the EBR1 which melted down as the 
result of an incident. The EBR2 which will be quite 
a larger size reactor, but along the same general prin- 
ciples, and which will not be finished until 1960, upon 
which the PRDC reactor plans to have its engineering 
based when it comes to the reactor stage. 


“How can you in advance of certain experimental 
work on the EBR2, the completion of it and the opera- 
tion of it for at least a reasonable length of time, justi- 
fy clearing the PRDC for a full-scale reactor such as 
is contemplated ?”’ 


The following exchange then occurred: 

“Dr. McCullough: Let me try to respond to your 
question. In the construction stage of a new type re- 
actor—and frankly, in all cases of large reactors I feel 
they are for all practical purposes new types—it is 
impossible to give a construction permit which then 
can be guaranteed to be converted into an operating 
license in my view. 

‘<The dilemma is that persons wishing to construct 
a reactor would like to know, before they commit large 
sums of money to construct, that they can operate. 
This is a perfectly reasonable point of view. So we 
have a dilemma here that you can’t resolve. 


‘‘Representative Holifield: It can be solved? 
“Dr. McCullough: We think it can be solved. 


™ Hearings Before Joint Committee on Atomic Energy on Development. 
Growth, and State of Atomic Energy Industry, 85th Cong., 2d Sess. 120-22 
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(1958). Dr. McCullough also stated, ibid. at 112, that the ACRS “believes, 
in the present state of the reactor art, it is impossible to set up rigid or fixed 
criteria or definite standards because the exercise of judgment and flexibility 
is needed during the developmental era. Each case presents differences which 
must be resolved individually.” 
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‘Representative Holifield: It can be solved except 
unless by prohibiting the large reactor until additional 
data is concerned is one way? 


‘“‘Dr. McCullough: Yes. 


*. * 


“Representative Holifield: I do not bring it up from 
the standpoint of extending the argument, but from 
a real concern of how we are going to get on with the 
industry if we assume a position of waiting until every- 
thing is proven. You cannot get along with the industry 
that way, it is obvious. So there has to be a calculated 
risk. But I am hoping that in the consideration of this 
calculated risk which is taken that the Safety Ad- 
visory Committee will recommend, to the best of their 
ability, every safeguard possible to not just assume the 
risk without also saying that there may be a risk, and 
if there is a risk here, how can we direct the engineer- 
ing so that a safeguard is built concurrently with the 
building of the risk. 


“Dr. McCullough: This is the way we have tried to 
solve this problem: To give a construction permit, 
pointing out the areas that require further work, and 
so in a sense it is a conditional permit. 


‘‘May I say that the words ‘construction permit’ may 
have misled us in some respects here. The construction 
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permit, when you want to put an addition on your 
house, has the concept that you have a complete de- 
scription of what you are going to do before you get 
the permit. The construction permit in this reactor 
business is not the same thing. 


‘“‘Representative Holifield: That is right. 


“Dr, McCullough: So what we have tried to do in 
the case of large reactors is to try to do it step by step 
and keep informed each step of the way. pido 


“Representative Holifield: Is it possible in the case 
of a reactor such as the PRDC for them to build cer- 
tain parts of the reactor—I am not thinking about the 
building or foundations or the roof, but the reactor 
itself—when there is still a large area which is still in 
in the realm of the unknown? 


[6964] 


“Dr. McCullough: There are two ways of approach- 
ing this. They could hold up on certain of the con- 
troversial—I am speaking technically now and un- 
known features is a better word—and the other thing 
they could do, if, in their technical judgment, they feel 
it is worthwhile, is to construct the particular part, 
realizing they may have to redo it. It is their money 
and I guess they can make that choice.”? (Emphasis 
added.) 


The issuance of a provisional construction permit to 
PRDC, which does not in any manner adversely affect the 
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health and safety of the public or that of the Intervenors, 
was effected pursuant to the regulatory scheme generally 
prescribed by the Congress in the Atomic Energy Act of 
1954, as carried out under Commission rule. If the Com- 
mission had not adopted and used the procedure at issue in 
this proceeding, it would be disregarding the letter and 
spirit of the statute, applied to the practical problems of 
reactor development. 


[6965] 
TI. Oricrva, Provisionan Construction Prermir 


Intervenors contend that the Commission erred in fail- 
ing to find (1) that the issuance of a provisional construc- 
tion permit on August 4, 1956, was illegal because no rea- 
sonable assurance of safety and financial qualifications ex- 
isted at that time, and (2) that the Intervenors were de- 


nied a fair hearing because proof of such claimed illegality 
was not permitted to be included as an issue in the pro- 
ceeding. Closely allied with these contentions is the In- 
tervenors’ claim that the Commission erred in refusing to 
suspend the construction permit as requested by the Inter- 
venors. 


After notice of the filing of the PRDC application was 
published June 27, 1956,** the Commission on August 4, 
1956, issued a conditional or provisional construction per- 
mit (CPPR4) for the proposed project, reserved nuclear 
materials for use in connection therewith, but took no action 
with respect to a license to operate the plant. After find- 
ing that PRDC and its associated companies were tech- 
nically qualified to design and construct the proposed re- 
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actor, our provisional construction permit provided, in 
part (pp. 2-3): 

“‘P).(1) There are identified areas of uncertainty re- 
garding the hazards potential of fast neutron breeder 
reactors that must be investigated and resolved. From 
the current state of the technology applicable to such 
reactors it can be reasonably inferred that there may 
be other areas of uncertainty not yet identified and re- 
quiring investigation and resolution. * * * 


*21 Fed. Reg. 4687. 
*21 Fed. Reg. 5974. 
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‘¢(2) On the basis of information presently available, 
the Commission believes that the problems relating to 
the safety of operation of the PRDC reactor will prove 
to be of a kind that can be satisfactorily resolved with- 
in a reasonable time. There is some doubt whether 
they can be resolved in time to meet the schedule pro- 
posed by PRDC in its application [then December 1959] 
and it may turn out that further investigation beyond 
the program of investigation outlined by PRDC in its 
application will be needed. 


““&, Although PRDC has submitted evidence of a 
commitment from certain banks for a loan of 
$15,000,000 and has described its plan for obtaining 
additional financing from its member companies, the 
evidence submitted to date does not justify a finding 
with respect to the financial qualifications of PRDC and 
accordingly the continued effectiveness of this permit 
will be conditioned upon a further showing in this re- 
gard....” 
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Among conditions of the construction permit were the re- 
quirements that PRDC ‘‘within twelve months . . . sub- 
mits sufficient information relating to its financial resources 
to enable the Commission to make a finding that the 
Company has adequate financial resources to meet the re- 
quirements of the law and the regulations’’,“° and that the 
Applicant submit a final Hazards Summary Report show- 
ing that ‘‘the final design [of the proposed plant] provides 
reasonable assurance . . . that the health and safety of 
the public will not be endangered by operation of the re- 
actor in accordance with specified procedures.’’ 


The letter dated August 4, 1956, from the Director, Divi- 
sion of Civilian Application, to PRDC, stated, in pertinent 
part: 


“Extended for an additional twelve months by action of the Commission 
August 1, 1957. 
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‘‘Ag specified in the construction permit, prior to 
taking action on the conversion of the construction 
permit to a license to operate the facility a final Haz- 
ards Summary Report must be submitted to AEC for 
evaluation and a determination that the reactor can, 
in fact, be operated without undue risk to the health 
and safety of the public. 


‘As stated in the construction permit the Commis- 
sion believes that the safety problems associated with 
the reactor will prove to be of a kind which can be re- 
solved within a reasonable time. The Commission re- 
gards the fast breeder program as a very important 
program and will use its best efforts to assist the com- 
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pany to resolve these problems as completely and as 
quickly as possible. However, the Commission wants 
it to be clearly understood that in issuing this con- 
struction permit the emphasis is on the fact that it is 
a conditional one and that the Commission can make 
no commitment to convert the permit to a license until 
it is satisfied on all safety matters. 


‘Also, as you are aware, PRDC has not submitted 
to date sufficient information for the Commission to 
make a finding with respect to financial qualifications. 
Paragraph 3d of the permit contains a condition that 
its continued effectiveness will be dependent upon a 
showing within 12 months by PRDC that its financial 
resources are such as to enable the Commission to make 
the required finding, unless for good cause shown the 
Commission extends the time for submission of such 
data.’” 


In our Order and Memorandum dated October 8, 1956, 
we designated certain issues for determination and denied 
the Intervenors’ request for suspension of the provisional 
construction permit ‘‘without prejudice to ultimate de-. 
termination by the Commission as to whether the permit 
should be continued, modified, or vacated.’’ The issues 
for hearing, now relevant, concerned (A) (1) whether there 
was information sufficient to provide reasonable assurance 
that the type of facility proposed 
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could be constructed and operated at the location proposed 
without undue risk to health and safety of the public, and 
(2) whether there was reasonable assurance that technical 
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information required to complete the application would be 
supplied; (B) whether the applicant was financially quali- 
fied to engage in the proposed activities and to receive an 
allocation of special nuclear material; and (D) what addi- 
tional or different provisions, if any, should be incorpor- 
ated in the permit. 


In an order dated December 21, 1956, we also denied, 
among other things, a motion by the Intervenors to ex- 
pand the issues for hearing to include the alleged illegality 
of the original issuance of the provisional construction 
permit. We construed the Intervenors’ pleadings ‘‘as de- 
nials that there is presently a sufficiency of facts or in- 
formation warranting issuance of the construction permit”’ 
and as raising questions of law to be considered by the 
Commission on brief after conclusion of the hearing. 


As we have previously stated, this proceeding was not 
complete until opportunities for hearing had expired or, if, 
as here, a hearing was properly requested and allowed, such 
hearing was held. Although the Commission believed at 
the time it issued the original provisional permit that rea- 
sonable assurance of safety and financial qualifications 
had been or would be established, this belief was immaterial 
once the request for hearing was made, and safety and 
financial qualifications became 
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an issue for the proceeding on the record. Even if the 
Commission had erred in issuing the original construction 
permit, such error would not be prejudicial to the In- 
tervenors, because they were afforded every opportunity on 
the record to develop the safety and financial issues. 
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Intervenors contend that such alleged error, per se, 
vitiated the entire course of the proceeding. Such a rule, 
we believe, was never contemplated by Congress in provid- 
ing for construction permit and licensing proceedings un- 
der the Atomic Energy Act of 1954, would have undesirable 
results, and would be contrary to the public interest, where 
such interest is adequately protected by the proceeding 
here involved. In any such proceeding the public interest 
in obtaining reasonable assurance of safety and financial 
qualifications without undue hazard to the public, not the 
original granting of the permit, is the primary issue in the 
proceeding. 


Whether or not to suspend a construction permit pend- 
ing the hearing or at the conclusion thereof was a matter 
exclusively within the discretion of the Commission, so 
long as the public interest and that of the Intervenors were 
not directly and 


“ Federal Communications Commission v. Sanders Brothers Radio Station, 
309 U. S. 470, 477 (1940) ; National Labor arise ste v. ee Con- 
tainer Corp., 211 = oe 525, ae (2d Cir. 1954) ; R. B. v. Monsanto 
Chemical Co., 205 F. 763, 764-65 (8th Cir. Toad) “Toad 2. Federal Trade 
Commission, 145 F. 2A’ 858 SG Cir. 1944): see Clarksburg Publishing Co. 


v. F.C. C., 225 F. 2d 511, 15 (D. C. Cir. 1955). 


[6970] 


adversely affected by the exercise of that discretion. No 
one, not even the Intervenors, contends that going forward 
with the construction of this project will result in any risk 
whatsoever to the health and safety of the public. We have 
balanced the possibly conflicting considerations between 
continuation of the construction of the project and suspen- 
sion thereof. We believe the public interest in the develop- 
ment of the fast breeder reactor, the time to be saved in 
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proceeding with construction while the remaining technical 

and safety problems are being solved, and our responsibil- 

ities under the Atomic Energy Act of 1954 are better served 

by continuing the permit.” 

parederal Communications Commission v, WIR, 387 U. S, 265, 205-76 (1949) 
‘ederal Broadcasting System v. F. C. C., 239 F. (D. C. Cir. 1956) ; 


Indiona-Ohio Local Service Case, 2 Ad. L. 2d . A B 1952); see 
Radio Corp. of America v. United States, 341 U.S, 41. 9-20 (1951) ; Mid- 


1 
Florida Radio Corp. v. F. C. C., 248 F. 2d 755 (D. C. Cir. 1957) 


[6971] 
TI. Sarery anp Frvancut Issues 


The vast majority of Intervenors’ exceptions concern our 
findings in the initial decision with respect to safety and 
financial qualification. The principal factual issue in this 
proceeding is whether there is information sufficient to 
provide a reasonable assurance that a utilization facility 
of the general type proposed in the PRDC application can 
be constructed and operated at the location proposed there- 
in without undue risk to the health and safety of the public. 
Subsidiary to this issue is whether there is reasonable 
assurance that technical information omitted from, and 
required to complete, the application will be supplied be- 
fore issuance of an operating license. A careful evaluation 
of the entire record in this proceeding can only lead to an 
affirmative answer to all of these questions. 


Many of the exceptions taken by the Intervenors to our 
findings and conclusions in the initial decision, particularly 
with respect to safety, rely upon isolated statements in the 
record by the experts who testified, which statements, if 
compared with all of the testimony of those and other 
witnesses, do not support the exceptions. Our decision 
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must be based on the substantial evidence in the record as 
a whole. Even assuming 

* Federal Communications Commission v. Allentown Broadcasting Corp., 349 
U. S. 358, 363-64 (1955) ; National Labor Relations Board v. Injection olding 


Co., 211 F. 2d 59 (Sth Cir. 1954) ; see Universal Camera Corp. v. N. L. R. B., 
340 U. S. 474, 488-91 (1951). 


[6972] 


that conflicts in the testimony of the experts do exist, we 
must resolve such differences by an examination of all of 
the testimony and exhibits, particularly where the matters 
in dispute involve questions of expert judgment delegated 
by the Congress to the agency.“ 


1. Description of Proposed Reactor 


The proposed reactor is the largest of this particular 
type so far proposed to be erected in the United States. 
The design of the facility includes a core of uranium, a 
blanket of uranium surrounding the core,** a reactor vessel 
housing the core and 


“Radio Corp. of America v. United States, 341 U. S. 412, 419-20 (1951) ; 
Market Street Ry. Co. v. Railroad Commission, 324 U. S. 548, 560-61 (1 re 
State of New York v. United States, 98 F. Supp. 855, 860 (D. C. N. Y. 1951), 
aff'd, 342 U. S. 882 (1951), reh. denied, 342 U. S. 911 (1952) ; Steelco Stain- 
less Steel, Inc. v. Federal Trade Commission, 187 F. 2d 693, 695-96 (7th Cir. 
1951) ; Consolidated Royal Chemical Corp. v. Federal Trade Commission, 191 
ier ee te Cir. 1951) ; Hamtramck Radio Corp., 1 Ad. L. 2d 448, 
44 co CG . 

“The core of the reactor is to be a cylinder approximately 30.5 inches in 
diameter by 31.2 inches high, consisting of uranium pins 27% enriched in the 
isotope U-235, clad in zirconium and held in square, stainless steel subassemblies. 
A blanket of uranium depleted in the isotope U-235 would surround this core 
and wool comprise, with the core, a cylinder 78.5 inches in diameter and 67 
inches long. 
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blanket,** movable control rods,” primary sodium and sec- 
ondary coolant systems,** biological shielding,*® a vapor 
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containment shell, and various associated structures for 
such purposes as storage of new and spent fuel elements, 
waste storage, clean-up 


enclosing the core and blank: 
in the upper secti 
“ The safety and 


of a mechanical or 

into the core. 
liquid sodium, 

pumped by electric pumps upward thence through 

three primary coolant loops to heat 

vessel. A coolant system 

from the primary heat exchangers to the steam 

contained in the liquid sodium is used to convert 

liquid sodium then returns to the 

em is provided primarily to 


for other purposes, the reactor vessel 
steel inside the lower portion thereof, 
vessel and the 


spon 
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and storage of sodium and inert gas, general services, 
holding liquid wastes, drainage, breakwaters, and dikes. 


Like all other contemporary power reactors, the fast 
breeder reactor is a device in which the energy of fission 
or uranium is converted into heat, which heat then is re- 
moved in such a way as to permit further conversion into 
electricity by means of conventional generator facilities © 
This particular type of reactor is termed ‘‘fast’’ because it 
can utilize neutrons produced by the fissioning of Uranium- 
235 nuclei and moving at a speed of about 10,000 miles per 
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second.** If a reactor is so designed that its non-fission- 
able Uranium-238 atoms in the core and blanket capture 
neutrons and therefore change into plutonium atoms at a 
rate greater than the rate at which the Uranium-235 atoms 
are fissioning, it is called a ‘‘breeder’’. The proposed 


“The nuclear reactor is an assembly containing fissionable material in 
an arrangement designed to sustain and control a nuclear fission chain reaction. 
Fission occurs when a nucleus of a fissionable element (Uranium-233 and -235 
and Plutonium-239] captures a subatomic particle called a neutron. The 
nucleus then splits into two lighter nuclei (the primary fission products) and 
at the same time energy is released, largely in the form of heat. Also, with 
the fission of each nucieus, neutrons are emitted, 2 or 3 on the average. If 
at least one of these is captured by another fissionable nucleus, a fission chain 
reaction, accompanied by the continuous production of heat, becomes possible.” 
Atomic Energy Facts 79 (GPO 1957) : 

“Tf however, the reactor employs as a “moderator” a_ material such as 
graphite, either ordinary or heavy water, or beryllium, which has the ability 
to slow down neutrons to a speed of about one mile per second without captur- 
ing those neutrons, and if the reactor enplors those relatively slow moving 
nuclear particles in the chain reaction, it is called a slow or “thermal” reactor. 
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PRDC reactor is so designed, and its conversion ratio is 
1.20, or, in other words, it is designed to produce 20% more 
fissionable material than it consumes. 


‘As in the case of any other power reactor at this stage 
of the art, in addition to the design features of the reactor 
which will be determined and demonstrated before the ac- 
tual construction of the reactor, many other such features 
will be determined and demonstrated during its actual con- 
struction. This fact merely underlines the importance of 
the development of the first breeder reactor at an early 
date. As the Intervenors concede, the fast breeder reactor 
is one of the promising types for development of electric 
power on a commercially feasible basis. Demonstration of 
the economic practicability of breeding would increase by 
many times the available reserves of nuclear fuel by 
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facilitating the conversion into plutonium and use as fuel 
of the Uranium-238 isotope which comprises 99.3% of the 
natural uranium resources in the world. 


2. Safety of Proposed Reactor 


The concept of a fast breeder reactor is not novel. Gov- 
ernment interest in fast neutron systems goes back to at 
least 1945.°* In addition to applicant’s proposed reactor, 
at 

™ At that time both the Argonne National Laboratory (then called the 
Argonne Forest Laboratory) and Los Alamos Scientific Laboratory submitted 
proposals to the Manhattan Engineering District (predecessor of the AEC) 
to design and construct one fast reactor by each laboratory. Both AEC and 
the United Kingdom have since then operated ra Feira of small, uncooled 


critical assemblies and flexible critical experim and AEC has operated 
two fast reactors, “Clementine” (1946-52) and EER I (1951-1955). 
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least two other breeder reactors are presently programmed 
by the AEC, one of which became operational in November 
1957 (EBR I, Mark III core) and the other of which (EBR 
II) is scheduled for completion of construction in December 
1959. The United Kingdom™ was scheduled to complete 
construction of a uranium-fueled fast breeder reactor with 
a load capacity of 60,000 thermal kilowatts at Dounreay, 
Scotland, in December 1958.% 


Three major problems relate to the operational safety 
of the fast breeder reactor. First, there is the possibility 
that such a reactor might have instabilities which could 
lead to a nuclear runaway. Second, there is the possibility 
that a fuel 


“British data, inctuding Dounreay data, is being and will continue to ibe 
made available to AEC pursuant to an agreement for exchange of detailed in- 
formation under the U. S.-U. K. bilateral agreement. 
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“In addition to the foregoing reactors and critical iments, general 
studies have been conducted, or are being undertaken, by C and APDA- 
PRDC in the areas of fuel element irradiation, sodium technology, theoretical 
and experimental analyses of meltdown problems, and containment calculations 
and experiments, There is considerable experience in the use of sodium and 
related materials as coolants In general, contrary to Intervenors’ exception, 
these sodium systems have operated successfully and have demonstrated the 
ability to achieve satisfactory purity of sodium and to avoid significant corrosion. 
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meltdown resulting from a nuclear runaway or a failure of 
coolant could release energies capable of breaching the 
various containment layers.** Third, there is the possible 
damage resulting from the leak of radioactive fission prod- 
ucts in the event of such breaching. 


The possibility of one of these accidents—or some other 
not now foreseeable—cannot be categorically excluded. If 
the statute and the regulations are to be interpreted, as 
the Intervenors imply, so that the Commission must be 
certain that such an accident will never occur,™ then no 
developmental reactor could ever 


* Possibility of meltdown of the core of a fast breeder reactor arises be- 
cause such reactors contain substantially more enriched U-235 then thermal 
reactors of equivalent power. becgmani cay aa in the core to provide 

(J 


passage of coolant, which comprises nearly by volume of the core, fission- 
able material, if assembled with sufficient rapidity, would explode. All! 

such an explosion would not have the force of an atomic bomb and in itself 
would not represent a hazard to erent off the reactor site, the explosion con- 
ceivably could generate sufficient force to breach the various containment 
layers and thus release fission products to the atmosphere. Information 
presently available does not exclude the possibility that a meltdown and re- 
assembly of the core could release energies capable of effecting such results. 
An extensive program to gle> pre further the possibility of a nuclear melt- 
down, the course which it would follow, and the energies which could result, 
as well as the further ame eee ga the containment structures, has been 
undertaken by Applicant and the A. 

“See, e.g., Post-Hearing Brief of Intervenors, p. 42 cae record does not 
demonstrate that there cannot be a meltdown of the PRDC reactor”), p. 43 
(“possibility of simultaneous failure of both mechanical controls and human 
controls cannot be excluded”) and p. 49 (“still uncertain that the proposed 
containment shell will not be breached in a meltdown”). 
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be built under a construction permit or operated under a 
license. The very fact that Section 104 of the Atomic 
Energy Act of 1954, under which developmental reactors 
can be licensed, is in the statute reveals that such a standard 
was never contemplated. As we emphasized in our initial 
decision, the concept of reasonable assurance of safety 
must be sensibly, though severely, applied. 


The two types of instability which may be encountered 
in fast reactors—autocatalytic®? and reasonance™—are be- 
lieved capable of handling by design features. Proposed 
experiments 


"The stability of a reactor is essentially a matter of its power and tem- 
perature coefficients. If an increase in the temperature or power of the 
reactor tends to increase its reactivity—and hence increases its power—a vicious 
circle is created in which a power excursion, once started, tends to multiply 
itself, The reactivity of a reactor depends on its “multiplication factor”, the 
number of nuclear fissions produced on the average by the neutrons resulting 
from one nuclear fission. If the multiplication factor (normally referred to 
as “k”) is 1, the power is steady; if greater than 1, the power will decrease. 
The difference, k-1, is called the “reactivity” or sometimes the “excess re- 
activity” of the reactor. Reactivity is usually controlled by rods which can 
be moved in and out of the reactor, the rods either absorbing neutrons, cutting 
down the amount of fissionable fuel by removal of such fuel from the core, 
or permitting the escape of neutrons by moving the reflector. The terms 
“temperature coefficient” and “power coefficient” are used, respectively, to 
describe the effect on reactivity of changes of temperature and power. A 
positive temperature or power coefficient is one with which an increase in 
temperature or power produces an increase in reactivity, thereby causing a 
further increase in power. A negative coefficient is one with which an 
increase in temperature or power decreases Teactivity and hence power. A 
reactor having significant positive temperature coefficients is termed autocata- 
lytic. A reactor having suitable negative coefficients is considered inherently 
stable. 

™ Resonance may be defined as oscillations in power level which result from 
the interaction of slow and fast acting power coefficients. It is generally be- 
lieved that resonance effects will be suppressed by substantial prompt negative 
power coefficients. Existence of such resonance effects does not present a safety 
hazard as serious as an autocatalytic effect. 
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should determine whether or not bowing inward of fuel 
elements, thus increasing the density of the core and hence 
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reactivity, is responsible for a positive temperature coefii- 
cient in breeder reactors. It is highly probable—and the 
Intervenors do not dispute—that bowing can be prevented 
by proper mechanical design. 


Apart from these problems, and as the Intervenors con- 
cede, fast reactors are generally considered to be as easy 
to control as thermal—or ‘‘slow’’—reactors. Indeed, it is 
possible to operate a fast reactor with a relatively small 
amount of excess reactivity available, thereby ensuring 
that an accidental sudden withdrawal of all controls will 
not result in a dangerous nuclear runaway. PRDC pro- 
poses, at least during the early years of operation, to ad- 
here to such a limitation of excess reactivity. 


Contrary to the Intervenors’ argument, the spectrum 
of expert testimony on the safety of the proposed PRDC 


design was surprisingly narrow. The report of the Ad- 
visory Committee on Reactor Safeguards can be literally 
accepted by the Commission, 


conclusions of the report are: 
“1, Even there : 
Committee that clearly indicate 
this site, the Committee believes there is i 
at this time to give assurance that the PRDC reactor can be operated at 
this site without public hazard. 
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as it was by many of the witnesses and the Intervenors, as 
meaning that the state of human knowledge at the time 
the report was prepared would not support an absolute 
guarantee that there would be no safety problem in the 
operation of the reactor. But it equally well permits the 
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conclusion that going forward with the construction phase 
of this project would, by the very nature of the information 
developed in the course of evolving design, help to remove 
doubt concerning safety and would tend to provide an in- 
creasingly firm foundation for the reasonable assurance re- 
quired by the statute that the project could be operated 
without undue risk to public health and safety. 


Witnesses for PRDC, employees of APDA, stated cate- 
gorically not merely that the safety of the reactor type 
was fully established but that existing information, plus 
what would be 

" (cont'd) “2, It appears doubtful that sufficient experimental information 

will be available in time to give assurance of safe operation of this reactor 
unless the present fast reactor program of the AEC is amplified and 
accelerated as detailed below. 

“3. It is impossible to say whether or not an accelerated program would 
give sufficient information to permit safe operation of this reactor at the 
Lagoona Beach site on the time schedule presently proposed.” 


The report then recommends a program of investigation “to judge the safety 
of the proposed operation.” 
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learned from start-up tests on the PRDC reactor, con- 
stituted all the information necessary to establish that the 
specific reactor proposed could be safely operated. Accord- 
ing to Dr. Hans A. Bethe, Professor of Physics at Cornell 
University and APDA consultant (Narr. Test. 60-61) : 

‘‘By the application of theoretical physics to what 
we now know, it is my opinion that a fast breeder reac- 
tor of the general type proposed by PRDC can be con- 
structed and operated in a populated community with- 
out undue risk to the public, and that it can be demon- 
strated, when such reactor has been built, that its op- 
eration is safe. 


«©. . , [I]t is my further opinion that such addi- 
tional information will in fact show, with very high 
probability, that a reactor constructed in accordance 
with the present PRDC design can be safely operated. 
Even if the planned investigations should not demon- 
strate safety on the basis of the present design, they 
will at least substantially eliminate areas of uncertain- 
ty and point the way to changes in particular features 
of the design so as to assure safety. The design of the 
PRDC reactor is sufficiently flexible to accommodate 
such changes.’’ 


Although he was ‘‘not aware that there is sufficient evi- 
dence or information in the record of this hearing to per- 
mit a reactor of this general type to be operated today 
at this particular site’’, Dr. McCullough, ACRS Chairman, 
stated that “‘[ilf this experimental program is carried out 


in sufficient detail, I think it is very probable that the 
necessary information will be obtained’? (TR 3006-07). 
Another ACRS member, Dr. Manson Benedict, Professor 
of Nuclear Engineering, Massachusetts Institute of Tech- 
nology, expressed ‘‘guarded optimism’’ towards the PRDC 
project, with a 
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belief in ‘‘a strong probability that the test programs, 
theoretical analyses and design studies described in the 
hearings will lead to a reactor which can be safely operated 
at this site’? (Narr. Test. 16). An ACRS member, Dr. 
Harvey Brooks, Professor of Applied Physics and Dean of 
the Department of Engineering and Applied Physics, 
Harvard University, and Chairman of the ACRS sub- 
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committee appointed to follow the progress on the design 
of the PRDC reactor, described his opinion as follows 
(Narr. Test. 38-39) : 

“In conclusion, I believe that in all probability a 
fast breeder reactor of the PRDC design can be oper- 
ated in a populous location such as the proposed 
Lagoona Beach site without undue hazard to the 
health and safety of the public. I do not believe that 
the presently existing supporting data are sufficient to 
give us the kind of confidence we ought to have to per- 
mit a project of this magnitude to be operated. I do 
believe, however, that adequate theoretical and ex- 
perimental programs are now under way or proposed 
to furnish the further information required and that, 
assuming adherence to the time schedules which have 
been testified to, such information should be available 
in time to meet the proposed PRDC time schedule. 
Accordingly, I feel that there is reasonable assurance 
that the technical information needed to complete the 
license application will be supplied, insofar as that 
information relates to the matters covered in my tes- 
timony. I further believe that, barring unanticipated 
surprises, the information which will be obtained by 
these programs, including the PRDC start-up pro- 
cedure itself, will furnish reasonable assurance that 
the PRDC reactor can be operated at a site such as 
that proposed without undue hazard to the health 
and safety of the public.’’ 

Other members of the ACRS, as well as an expert witness 
from the AEC staff, testified to substantially the same ef- 
fect. 
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It is in the nature of reactor design, although certainly 
not unique to it, that many features remain to be designed 
and demonstrated after construction is begun—and in- 
deed some features redesigned and replaced after opera- 
tion is under way—but there is reasonable assurance in 
the record that the solution of such problems as remain 
can be effected. As the late Dr. Mark Mills, former As- 
sociate Director and Head of the Theoretical Division of 
the University of California Radiation Laboratory and 
member of the ACRS, stated, ‘‘Practically all advanced 
technological developments take place with a sort of com- 
bined construction and research and development and neces- 
sary dovetailing of these things and it seems to me that just 
how this is done really pretty much has to be left up to the 
people doing it’? (TR $278). Based on this record, there 
is nothing in the PRDC design as presently contemplated 
that is known to be inherently and immediately dangerous, 
no insoluble problems are presently identified, and construc- 
tion of a prototype is not required because of the ex- 
perimental work being done or to be done on problems 
affecting a fast breeder reactor of the PRDC type. How- 
ever, until the questions raised by the ACRS have been 
answered to the satisfaction of the Commission, there will 
be no license to operate the PRDC reactor. 


It is enough for the purposes of the present proceeding 
(that is, for the issuance of a provisional construction per- 
mit), 


See also Bethe (Narr. Test. 11): “* * * The simultaneous pursuit of 
— of research, development and construction has become standard in 
e fast- 


P 
th moving field of atomic energy and is necessary in order to keep abreast 
or ahead of our competitors. * * *” 
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and for the satisfaction of the requirements of the statute 
and the regulations, that there be reasonable assurance 
that the reactor can be constructed and operated without 
undue risk to the health and safety of the public. We con- 
clude that the present state of knowledge as described in 
the record gives, and the accident possibilities presented on 
the record do not negate, that assurance. We anticipate 
that the growth of present knowledge within a time reason- 
able in relation to the production schedule of the project 
will continue to strengthen the assurance.” 


As we emphasized in our initial decision, the question of 
safety obviously cannot be considered without regard to 
proposed location.” This record establishes reasonable 
assurance that the likelihood of any breach of the contain- 
ment shell which PRDC proposes, designed as it is to con- 
tain an explosive which is equivalent to 600 pounds of 
TNT, a limit beyond any known accident possibility in the 
reactor, is extremely remote. The possible consequences in 
the event of such a rupture should still 

"Compare Radio Corp. of America v. United States, supra n. 42, 341_U. S. 
427, wherein Justice Frankfurter, dubitante, stated, after challenging the Court’s 
acceptance of the expert judgment of the F. C. C. that a compatible system of 
color television was not presently foreseeable and therefore the public interest 
required adoption of a non-compatible system: “Experience has made it axio- 
matic to eschew dogmatism in predicting the impossibility of important de- 
velopments in the realms of science and technology. * * *” 

©The proposed site is located on the shore of Lake Erie, about 30 miles 
from the center of Detroit, Michigan, 25 miles from the center of Toledo, 


Ohio, 7% miles from Monroe, Michigan, and 10 miles from the Canadian 
border. The site is bordered on one side by water and provides an exclusion 
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not be ignored, however. If the containment structure 
failed to hold the fission products as the result of a nuclear 
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accident, the consequences would depend on the meteoro- 
logical conditions at the moment as well as upon the nature 
of the fission products released. This problem is, of course, 
not unique to either the PRDC reactor or to fast breeder 
reactors in general. It applies to all types of reactors. 


The evidence of record with respect to site gives reason- 
able assurance that the site is satisfactory from structural 
and underground water flow standpoints. The meteorology 
of the site is complex, but no reason appears in the record 
for it to be disqualifying. The site makes possible exten- 
sive safeguards against the inadvertent release of liquid 
contaminants. 


The record shows that the applicant is well aware of its 
problem and is attempting to take all reasonable steps 
not only to prevent accidents, but also to curtail the con- 
sequences of an accident if there should be one. Studies 
of weather, hydrology, geology, and similar problems have 
yielded considerable information and are still in progress. 
Although the data of these types are not yet complete or 
conclusive, the record gives reasonable assurance that safe 
operation of the reactor will be as likely in that location as 
in any other location. We anticipate that knowledge to be 
acquired will fortify that assurance. 


© (cont'd) area on the land side with a minimum radius of 2900 feet. Popu- 
lation distribution for given radii from the site ranges from 175 people within 
one mile to 2 million le within 30 miles. During the summer months the 
population within 5 miles would be increased due to vacationing transients and 
crowded beaches. 
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Pursuant to Section 50.34 (g) of the Commission’s regu- 
lations, the Commission has invariably required, prior to 
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issuance of a license, that applicants must identify, and 
the Commission evaluate, the so-called ‘‘maximum credible 
accident’’, in order to determine whether the worst accident 
deemed credible can have hazardous consequences to the 
public. A maximum credible accident is that combination 
of conditions the occurrence of which is considered credible 
and for which the consequences appear to be greater than 
those for any other credible accident. Although the maxi- 
mum credible accident for the proposed reactor as present- 
ly designed has not yet been definitively established with re- 
spect to meltdown and the consequences of a breach of the 
containment structures, studies have been initiated which 
give reasonable assurance that such maximum credible ac- 
cident will be identified and its consequences evaluated. 
“10 C. F. R. §50.34(g): “Each application shall state the following 
technical information: * * * (g) An evaluation of the proposed measures and 


devices to prevent acts or accidents which would create radioactive hazards or 
to protect against the consequences should such acts or accidents occur”. 
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The degree of ‘‘reasonable assurance’’ with respect to 
safety that satisfies us in this case for purposes of the 
provisional construction permit would not be the same as 
we would require in considering the issuance of the oper- 
ating license.* Even the Intervenors on oral argument 
seemed to acknowledge the differing degrees of certitude 
that the two situations would require. We think that 
the form of our order adequately protects all participants 
in this proceeding, as well as the public interest, in pro- 
viding for the filing and distribution of new information 
that will be examined in determining reasonable assurance 
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of safety when the time arrives for consideration of an 
operating license. 

“ Reasonable assurance means reasonable probability, established under the 
particular circumstances of the case in good ith and in the exercise of sound 
discretion and expert qodgment, Great Atlantic & Pacific Tea Co. v. Hughes, 
53 Ohio App. 255, 4 N. 2d 700, 705 (1935); see Franklin Fire Insurance 
Co. v. Royal Mail Steam Packet Co., 54 F. 2d 807, 809 (D. C. N. Y. 1931); 
American Brake Shoe & Foundry Co. v. N.Y. R. Co., 293 Fed. 612, 625 
1. C. N. Y¥. 1922); Van Hook v. Southern California Waiters Alliance, 323 

2d 212, 220 (Cal. App. 1958); Rexroth v. Holloway, 45 Ind. App. 36, 90 
N._E. 87, 88 (1909). 

©Oral Argument, p. 31. 
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3. Financial Qualification 
The Commission’s regulations implementing Sections 182 
a. and 183 of the Atomic Energy Act of 1954 make financial 
qualification an explicit condition to the issuance of a con- 


struction permit and ultimately an operating license, both 
with respect to engaging in the proposed activities® 


“10 C. F. R. §50.40(b), which states in pertinent part: 
“In determining that a license [or construction permit] will be issued 
to an applicant, the Commission will be guided by the following consid- 
erations: 


a * * * 
“(b) The applicant is technically and financially qualified to engage in 
the proposed activities in accordance with the regulations in this chapter.” 
10 C. F. R. §50.33(f) requires that each application for a construction 
permit state “(t]he financial qualifications of the applicant to engage in the 
proposed activities in accordance with the regulations in this chapter. If the 
application is also for special nuclear material license pursuant to the regula- 
tions in Part 70 of this chapter, information should be included with respect 
to the applicant’s financial qualifications to assume responsibility for the pay- 
ment of ission charges for nuclear material.” The latter require- 
ment is covered by 10 C. F. R. §70.23(e) which provides in pertinent part: 
“A license application [for special nuclear material under Section 53 of 
the statute, 42 a S. C. $2073] will be approved if the Commission deter- 
mines that: . . r S 


“(e) Where the quantity of material requested, or the nature of the 
proposed activities are such as to require consideration of these factors 
by the Commission, that the applicant appears to be financially qualified 
to assume responsibility for the payment of Commission charges for use, 
consumption or loss 
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and to receiving an allocation of special nuclear material. 
With estimates of $44,020,000 for the cost of construction, 
pre-construction and test operation, PRDC has assets 


aggregating 


“ (cont'd) of special nuclear material and to engage in the arp activi- 
ties in accordance with the regulations in this part. I ¢ allocation 
. . « Of a substantial quantity of special nuclear material is requested, 
the application should demonstrate that the applicant appears to be finan- 
cially able to undertake and carry out the proposed use of special nuclear 
material for a reasonable period of time; . . .” 
710 C. F. R. §§ 50.60(b) and (c), which provide in Pata part 
“(b) The request for incorporation of . . . [provisions designati: 
quantities of special nuclear material available for use by the facility] 
may be made simultaneously with the submission of an application_ for 
construction permit or facility license or at any time thereafter. Such 
request should be accompanied by at least the following information: 
(1) The spores financial qualifications to assume responsibility 
for payment of Commission ays be for the materials, and to undertake 
and carry out the proposed use of special nuclear material for a reason- 
able period of time; ere 
“(c) _ A request for the incorporation in a construction permit or license 
of provisions designating the amount of special material available for use 
by the facility will be approved by the Commission if: 


* * * * 


(2) The applicant appears to be financially qualified to assume re- 
sponsibility for the payment of Commission charges for the material and 
to undertake and carry out the proposed use of special nuclear material 
for a reasonable period of time.” 
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$49,448,000 or an excess of $5,428,000. Applicant’s four- 
teen public utility members® have combined equity assets 
of $2 billion. Based upon past compliance with their com- 
mitments, their assets, and stated willingness to continue 
to support PRDC, 


“These assets consist of $27,448,000 in firm commitments for contributions 
from members of PRDC, the necessary egubesory approvals for which have 


either been obtained or waived by the contributors as not required by applicable 
law; $7,000,000 in firm commitments from APDA in the form of cash, services, 
and equipment; and $15,000,000 in long term bank loans, guaranteed by the 16 
utility members of PRDC. As of July 1, 1957, $4,000,000 of the bank loans had 
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been taken down. The $7 million figure for APDA does not, however, reflect 
APDA’s full financial contribution to the project, which is estimated at over 
$18 millions. This contribution indicates actual ex itures of $6,444,900 for 
the years 1954-1956 and budgeted expenditures of 115 for 1957-1959, in 
addition to 

© Central Hi 


tin, 
i 5; Senet Company, Gulf Power 
Company; Wisconsin Electric Power Com- 
Electric Company. Seven ipment manu- 
yee a stion i. 
olley retor Company ; i 
Electric Corporation; wf Allis- 
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there is reasonable assurance from the record that the 
member companies of PRDC will provide any additional 
funds, if necessary, to take care of adverse contingencies.” 


We, of course, recognize that there is a likelihood of a 
cost overrun on construction and research and development 
in connection with the PRDC project.” However, we must 
reject again as unreasonable the contention of Intervenors 
that PRDC can show financial qualification only if it is 
prepared to meet, with cash or assets in hand, a 25 percent 
overrun for all conceivable contingencies.” 


® Columbia Empire Telecasters v. Federal Ci ‘communications Commission, 228 
F. 2d 459, 460 (D. C. Cir. 1955) ; Port Arthur College, 14 R. R, 1234, 1249, 1254 
es C. C, 1957); Midland National Life Insurance Co. 4 R. R. 1 

F. C. C. 1949); Samoan Airlines Case, Reopened, 18 C. A. B. 533, 538-39 
(1954) ; Parks Investigation Case, 11 C. A. B. 779, 790-91 (1950) ; Reopened 
Mississippi Valley and Southeastern States Cases, 11 C. A. B. 979, 992-93 
Sead For cases in which applicants for C. A. B. certificates were found 

nancially qualified because of the financial standing of their parent com- 

ies, which closely resembles the situation in this proceeding, see American 

‘port Airlines, Inc., 3 C. A. B. 294, 295, 297 (C. A. B. 1941) ; Pan American 
Airways Co., 1 C, A. B. 118 (C. A. B. 1939); South Pacific Air Lines, Inc., 
17 C. A. B. 762, 769 (C. A. B. 1953). 

"Increases averaging between 5 and oe already have occurred on specific 
items being ordered by APDA for PRDC or on labor and material expenses 
incurred by PRDC itself. The most pessimistic comment concerning possible 
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overrun was that given by the Commission’s Assistant Chief, ineer: 
Branch, Division Construction and i Sunply, who stated that the original 
PRDC estimate for “the nuclear Pro ject will cost several million 
estimated by PRDC” (Radley Narr. Test. 
but who was not prepared to give any more definitive estimate of the 
overrun (TR 3301-02). 
™ Atlantic Coast Broadcasting Corp. 26 F. C. C. 230 eee Great 
Lakes Television, Inc., 11 - = a, 847-49 (1954), 25 F. C. C. 470, 12 (1958) ; ; 
Iredell Broadcastin Co., 13 R. 996, 1001-1 ( 1957) ; Sinerion Enter- 
prises (WCLE), 2 RR HB, 580 (1955), 13 R. R. 139° (1957). 
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Applicant has submitted a statement of source and ap- 
plication of cash covering 10 years of operation, but major 
elements of PRDC’s operating costs and revenues are, and 
can only be, speculative. This is inevitable in a project to 
construct a reactor of an advanced type for the purpose of 
demonstrating the practical value of such a facility. In- 
deed, one of the purposes of the project is to ascertain 
costs and revenues in the operation of such a reactor.” 


"The difficulties in connection with costs and revenues arise 


Ee As the only p 
sah sets peices for the a 
jai 


plutonium a pe ‘une 2 re 


we have announced tha‘ 


cing 
yy 


aa Ye 
gram ai 


ercial 
oom Applicant 


Sr asad on Fecuigatioont wit tie Conmuionte sree 

owever, there is at present no experience with the use of 
plutonium as fuel, and it is uncertain what the fuel value will turn out to be 
ten years hence. PRDC’s costs and revenues are also affected by other Com- 
mission prices and charges, particularly those for chemical processing, which 
are fixed until June 30, 1967) and fuel charges, which are not guaranteed. 


[6993] 


Intervenors would require, as one of the bases for finan- 
cial qualification, that the applicant provide for, and have 
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available, resources, including binding legal commitments, 
for every conceivable contingency and for unanticipated 
events which may occur during the 25-year life of the pro- 
posed operating license. Such construction of our statute 
and regulations is completely unrealistic, contrary to rea- 
sonable legal requirements for financial qualification,” and 
would make virtually impossible the construction of any 
developmental reactor. 


“See particularly Post-Hearing Brief, pp. 50-57; Reply Brief, p. 30; Oral 


Argument, p. 49. : 

‘Southeastern Enterprises (WCLE), supra n. 72, 12 R. R. 581, wherein 
the protestant claimed lack of financial qualification based “upon conclusionary 
arguments grounded on hypothetical situations and contingencies of the pro- 
testants’ own making”; the F. C. C. later held, 13 R. R. 145 “* * * Capel « 
[T]here is a sufficient showing that the station can be constructed and its opera- 
tion commenced, and that is all that we require. The concept of public interest 
is not so exacting that it demands a licensee capable of sustaining great losses 
for long periods and pledged to do so. Were this not so, it is doubtful that 
many of the standard broadcast stations now authorized could have passed this 
test. * * *” The concept of reasonable financial requirements is particularly 
applicable to projects involving “many novel innovations” in a field where there 
is little precedent and where Congress has directed the agency involved to 
foster development, New York City Area Helicopter Service Case, 15 C. A. B. 


259, 264, 269-70 (1951). 
[6994] 


So far as the record shows, funds have been forthcoming 
from the members of PRDC on call, and there is no evi- 
dence to indicate this willingness to continue to support 
PRDC will cease. PRDC appears to be paying its bills, and 
its eredit has not been indicated to be questionable. 


It appears in the record that the utilities which have con- 
tributed to PRDC have so far had their payments allowed 
by the Commissions regulating them in their respective 
States as proper expenditures. All in all, the record shows 
that PRDC has assets available to it of nearly $49,500,000, 
and this sum seems to be substantial evidence upon which 
to base a conclusion of financial responsibility. 
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We believe that the financial history of PRDC and the 
financial standing of its members are such that the in- 
creases in cost feared by the Intervenors will be covered 
through the devices that PRDC has previously utilized. 
The Commission’s regulations obviously do not require an 
applicant to have cash on hand to cover all possible con- 
tingencies of costs higher and revenues lower than esti- 
mates. On the basis of the financial estimates in the rec- 
ord, and even after making allowances for reasonable cost 
over-runs and revenue underruns, we are satisfied that the 
record establishes financial qualification to construct and 
operate the proposed reactor, to receive an allocation of 
nuclear materials, and to pay Commission charges and 


[6995] 


prices therefor for at least a reasonable time after sched- 
uled start-up of the reactor, and certainly through the mid- 
dle of 1963.7 The Intervenors’ argument and the Ap- 
plicant’s not too strenuous disagreement that the project 
is likely to be a financial failure for the PRDC membership 
does not refute it within the framework of the issues of this 
proceeding.” 


™* Saginaw Broadcasting Co. v. Federal Communications Commission, 96 F. 2d 
554, 562-63 (D. C. Cir. 1938) : “* * * The question of financial qualification has 
at least two aspects: first, has the applicant enough resources to construct the 
station and to operate it for a brief period of time; and second, is there a 
reasonable likelihood of financial profit to be expected from the operation of 
the tact or are the applicant's Lei ao Fras wibes such that he is able and 

willi © operate a station for a con: period of time at a loss, 
ooo . Phe Enterprise an pe 6 ar He. ies fa ae 854). Brush-Moore News- 
papers ‘Ine, 11_R. R. 64 1956) ; Great Lakes Television Inc. 
supra n. 72, 11 R. R. ay 1 ee i Broadcasting, Co., supra n. 72, 13 R. R. 1001; 
Southeastern Enterprises. (WCLE), supra n. 72, 13 R. 142, 144; see also 
Frank D. Tefft Jr., 8 R. R. 179, Oe ). 

™ There is 7 question that “the first nuclear power plants will be uneconomic, 
regardless of design”, statement of si ee eon cep Before Joint 
Committee on Atomic Energy on Deve , Growth, and State of Atomic 
Energy Industry, 84th Cong., Ist ' Sess. ey 1955). The Present of PRDC told 
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ibid. at 228-29. In this connection, the 

Peaceful Uses of Atomic Energy, ‘4th Cong., 2d Sess. 37 (1956), stated: . - 
the prospects for profitable return on investment, at this stage of 

and development, are admittedly not high. There are many risks uncommon 
to private mndustry which exist under the rules governing this stage of atomic- 
power development as set forth in law and as administered by the Commission.” 
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IV. Orxer Procepurat Issues 


In their exceptions Intervenors have raised several other 
issues involving a claimed denial of fair hearing or viola- 
tion of our regulations. In our disposition of these issues 
earlier in these proceedings and by this final decision, we 
have been and are keenly aware of our responsibilities un- 
der the Atomic Energy Act and the Administrative Pro- 
cedure Act that all parties be accorded due process in 
accordance with the letter and spirit of those statutes.” 
At the same time, however, even assuming the validity of 
any issues raised by the Intervenors in this case, the law 
does not require reversal of an initial decision or the re- 
manding of a case to the Hearing Examiner unless the 
error complained of so affected the rights of the com- 
plainants as to constitute substantial prejudice and to deny 
them a fair hearing.” 


9 F. 2d 742, 746, 748-49 (D. 
i U.S. 


Relations Board, 
B., 192 


cross examinati 


[6997] 
1. Permissive Use of Direct Narrative Testimony 


At the formal prehearing conference, on motion of the 
Applicant, the Hearing Examiner ordered that the parties 
would be permitted to present direct testimony in narrative 
form, with or without exhibits, for identification, subject 
to objection by other parties and ruling by the examiner 
thereon and to cross examination of the witnesses involved. 
The Intervenors contend that (1) no narrative testimony 
may be offered by any party in an AEC adjudicatory pro- 
ceeding in place of oral testimony taken under oath, with- 
out the consent of all the parties to the proceeding, and 
(2) substantial prejudice was done to their right of cross 
examination of the witnesses who submitted narrative tes- 
timony because they could reach no conclusion concern- 
ing the veracity and credibility of the witnesses from di- 
rect examination. 


Any lawyer who has participated in administrative 
hearings knows that there are two sides to the question 
of written direct testimony, but the complex technical and 
financial matters involved in this proceeding seem to us 
to make it an archetype of the arguments in favor of the 
written presentation of direct examination. No question 
whatsoever of ‘“‘personal credibility evaluation’? arises 
in this case. The permissive order issued 


” Gamble-Skogmo, Inc. v. Federal Trade Commission, 211 F. 2d 106, 112-14, 
ney Sat: 1954) ; Attorney Gencral’s Manual on Administrative Procedure 
ct & 


[6998] 


by the Hearing Examiner accords with the provisions of 
the Administrative Procedure Act® and our Rules of Prac- 
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tice? particularly the authority granted by statute and 


regulation for the Hearing Examiner to regulate the course 
of a hearing.* 


ties, 85 1 
"10 C. FR. 


[6999] 


The procedure provided by our rules and used by the 
Hearing Examiner in this proceeding finds support in the 
rules of other agencies, agency decisions, and the studies 
of interested public groups.” 


2. Alleged ‘‘Warning’’ to AEC Consultants 


Intervenors except to our finding that they were not 
denied a fair hearing because certain consultants of the 
Commission, who might have been called as witnesses, were 
officially advised of a possible conflict of interest. Inter- 
venors categorize this action as a ‘‘warning”’ and as ‘‘in- 
timidating prospective witnesses for Intervenors.’”** 


By letter to counsel for the Intervenors dated December 
14, 1956, the Commission’s Director of the Division of 
Civilian Application stated that (TR 1627-28): 
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‘<* © * Commission consultants have been advised 
that the Commission interposes no objection to their 
voluntary appearance on behalf of any party to a 
formal hearing of the Commission. 


s * * * 


™ Argonaut Airways Corp., 3 Ad. L. = 709, 712-13 G = - Pee 
Rule 1.20(h), 18 C. F. R. Alay 1S . C c. Rule atoll fe R TF: 
C. A. B. Rule 302.24(b), 14. C. F. R. § 302.24 (b) 5 see, generally, Fil ‘eport 
the President's Conference on Administrative Procedure, 13, 37-40, 66, 73, 80 
(1955) ; Second enh Commission, Report on Legal Services and and Procedures 
68-71 (1955) ; Second Hoover Commission, Task Force Report on Legal Serv- 
ices and Procedure, ‘ol 199-201 (1955). 

” Post-Hearing Brief’ of Intervenors, pp. 22, 25. 


[7000] 
‘However, the Commission has advised its consult- 
ants that voluntary appearances might involve a cor- 


flict of interest in their activities as consultants with 
the Commission and that they may wish to consult 


private counsel in this respect.’’ 
To this letter counsel for the Intervenors responded that, 
among other things, the ‘‘Commission had gone far out 
of its ways to suggest the possibility of prosecution for 
violation of the conflict of interest laws.’ 


The Commission did not, and of course could not, threat- 
en criminal prosecution of witnesses, although Commis- 
sion consultants are required by statute to take cognizance 
of the conflict of interest laws of the United States. Con- 
flict of interest has a broader connotation than that which 
the Intervenors 


AEC staff counsel] has nam Dei Seictemertacnterahs 
a is going to call them I forewent my intention to call them” 


689 


7000 


__ Section 163 of the Atomic Energy Act of 1954, 42 U. S. C. § 2203, provides, 
in pertinent part: “. . . [T]he members of advisory boards . . . May serve as 
such without regard to the provisions of sections 281, 283, or 284 of Title 18 
of the United States Code, except insofar as such sections may prohibit any 
such member from receiving compensation in respect of any particular matter 
which directly involves the Commission or in which the Commission is directly 
interested.” (Emphasis added.) 


[7001] 


would appear to acknowledge, and the regulations of the 
Commission with respect to personnel, including consult- 
ants, so provide.** We fail to find in the record evidence 
that Intervenors could not obtain expert witnesses® be- 
cause of the Commission’s reasonable and lawful concern 
with any appearance of conflict of interest. 


™ Sec. 4124-032 of the AEC Manual provides: “Conflict of Interests. Em- 
ployees (including consultants and designees) shall avoid situations which 
require or appear to re ire a balancing of private interests or obligations 
against official duties.” ( phasis added.) 

Sec. 4139-16 of the Manual provides: “Conflict of Interests. A consultant 
or designee should not be engaged in any case where it appears that his private 
activities and interests are inconsistent with services for AEC. In all cases 
‘where there is an actual or probable conflict, the contract instrument should 
not be executed. (See Chapter 4124, ‘Conduct. of employees.’) At_the time 
of the appointment of each consultant and designee, copies of AEC 
Chapter 4124, ‘Conduct of Employees,’ and 4139, ‘Employment, of Consultants 
and Designees,’ shall be transmitted to him and his attention shall be directed 
to the sections which deal with conflicts of interests.” The standard forms 
of contract for employment of consultants and designees (AEC Manual Appendix 
4139-071-A through D) require each consultant and designee to certify that 
insofar as he knows “there does not exist any actual or potential conflict be- 
tween his private interest . . . and his services for the Commission,” and 
that he will “raise with the Commission any question regarding possible con- 
flict of interests which may arise” as a result of a change in either his private 
interests or his services for the Commission. | 

© Compare Highway Express Inc., Extension—Dangecrous Explosives, 1 Ad. 
L. 2d 828 (I. C. C. 1951), in which an applicant for a certificate_to, among 
other things, carry explosives for the military failed to present Government 
witnesses with respect to the need for such service. In reversing a recommenda- 
tion by the hearing examiner that the certificate be granted, the Commission 
stated, in part (829-30) : 


[7002] 


3. Status of AEC Staff 


The Intervenors claim that they were denied a fair 
hearing as a result of the Hearing Examiner’s refusal at 
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the commencement of the proceeding to require AEC staff 
counsel to state its position on the issues specified by the 
Commission for hearing. Although no grounds are given 
for this exception, the position of the Intervenors, as set 
forth in previous briefs, appears to be that (1) by being 
required to proceed with cross examination and rebuttal of 
PRDC and AEC witnesses, and with the presentation of 
their own case, without knowledge of the position of the 
AEC staff, Intervenors were denied a fair hearing; (2) the 
proceeding did not involve initial licensing, and the staff 
was required to take a position under the Commission’s 
Rules of Practice; and (3) ‘‘the entire hearing in this 
case was vitiated by the fact that AEC participated fully 
in the hearing without at any time stating its position.’’” 


“ (cont'd) “* * * It [motor carrier] also urges that we take official notice 
of the fact that it is impossible to get government officials to appear in 
gy of motor carrier applications for operating authority. 


‘¢ are of the opinion that the evidence is insufficient to justify a grant 
of the authority sought. No public witnesses appeared in support of the 
application, and we know of no prohibition against duly authorized repre- 
sentatives of the various departments of the Government appearing in sup- 
port of an application where the authority sought is required or deemed 
necessary by the appropriate authority.” 

» Post-Hearing Brief of Intervenors, p. 37. 


[7003] 


The role of the AEC staff was clearly stated on the 
record at the commencement of the proceeding, when staff 
counsel placed in evidence a letter from the AEC General 
Manager to the members of the staff participating in the 
proceeding. This letter stated in part (TR 33-37): 

«<* * © While section 5(c) of the Administrative 
Procedure Act requiring separation of functions does 
not apply to proceedings involving initial licensing, 
the Commission has felt that adopting the separation 
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of functions in its first formal hearing under the 
licensing program is desirable. In the preparation 
and conduct of the proceeding, the separated staff 
will not be subject to supervision by persons not on 
the separated staff. This staff will not participate in 
advising the Commission with respect to its decision 
on the record established at the hearing except by 
briefs and other statements on the record. * * * 
“The separated staff will attempt in the public in- 
terest to insure that all relevant facts not brought out 
by the other parties are fully developed at the hearing. 
After the Power Reactor Development Company and 
the intervenors have introduced their respective cases 
into the record, counsel for the separated staff will 
introduce such additional evidence as appropriate to 
insure that an adequate and complete record is pre- 
sented to the Commission as the basis for its decision. 
The separated staff will be free to take such 
position during the hearing and to make such recom- 
mendations and proposed findings to the Commission 
on the public record as it deems appropriate.’’ (Em- 
phasis added.) 


The role of the separated staff in helping to develop a 
complete record for decision was the only proper one 
which such a staff could take in this proceeding, since the 
public interest was represented by them at the hearing.” 
The staff was not 


" United States v. Merchants & Manufacturers Traffic Association, 242 U. 
S. 178, 188 (1916) ; Saas Board of Arlington County v. United States, 101 
F. Supp. 328, (D. C. Va. 1951) ; United States ex rel. Chapman v. Federal 
Power Commission, 191 F. 2d 796, 800 (4th Cir. 1951). 
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required to take an adversary position with respect to 
the issues in the proceeding.” The proceeding was ini- 
tial licensing and represented a continuation of the pro- 
ceeding initiated by issuance of the conditional construc- 
tion permit, which, under the law and regulations in effect 
at the time of the permit’s issuance, was required to go to 
hearing upon the filing of the interventions by the Inter- 
venors.* The contention 


™ Section 2.730 of our Rules of Practice, 10 C. F, R. §2.730, provides: “The 
parties to a formal hearing shall be AEC, the licensee or applicant as the 
case may be, and any person permitted to intervene. . . .” Section 2.737, 10 
C. F. R. §2.737, provides that “[i]n appropriate cases AEC may file and serve 
a reply to the answer. . - .” Counsel for the Intervenors appears to have 
taken an inconsistent position on this point. In a letter to the Commission 
Chairman, dated December 31, 1956, with respect to the use of Commission 
consultants as witnesses, counsel stated that “this is not an action against 
AEC,” Post-Hearing Brief, p. 23. With respect to the necessity for the AEC 
staff to take a position on the record at the commencement of the hearing, 
the Intervenors claimed that “the Commission is the real defendant in this 
proceeding,” ibid. at 37. 

* Under Section 189a. of the Atomic Energy Act, 42 U. S. C. § 2239(a), 
“the Commission shall grant a hearing upon the request of any person whose 
interest may be affected by the proceeding.” Section 2.102 of our Rules of 
Practice, 10 C. F. R. §2.102, provides: . 

“(a) The AEC will, upon request of the applicant or an intervenor, and 
may upon its own initiative, direct the holding of a formal hearing prior 
to taking action on the application, If no prior formal hearing has been 
held and no notice of proposed action has been served as provided in 
paragraph (b) of this section, AEC will direct the holding of a formal 
hearing upon receipt of a request therefor from the applicant or an inter- 
venor within 30 days after the issuance of a license or other approval or 
a notice of denial. 


[7005] 


that failure to meet the demands of the Intervenors on this 
question vitiated the entire hearing is without merit. 


4. Access to Restricted Data 


Intervenors contend that they were denied a fair hear- 
ing because they did not have access to Restricted Data 
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when they refused to follow normal security clearance 
procedures. In support of their contention, they argue that 
(1) the Restricted Data to which access was sought related 
only to civilian applications of atomic energy unrelated 
to the common defense and national security; (2) the 
requested information has been published, and the Commis- 
sion is required by statute to declassify the information; 
(3) it is impossible for the Commission effectively to 
control Restricted Data in the interest of national security, 
and consequently there would be no undue risk to the 
common defense and security in publishing the information 
or in granting Intervenors’ request; and (4) the Commis- 
sion has violated the First and Fifth Amendments of the 
Constitution by making Intervenors’ access to Restricted 
Data contingent upon 


™(cont’d) “(b) In such cases as it deems a) riate, 
be served i ye 


‘ yed upon the applicant, and publi: a notice of 

upon his application and shall cause copies thereof to be 

tervenors or others entitled to or requesting notification. 

state the terms of the proposed action. If a formal hearing has 

held prior to issuance of the notice, AEC will direct the holding of a f 
hearing upon the request of the applicant or an intervenor received within 
fifteen days following the service of the notice.” 


[7006] 


their attorneys’ submission to the Commission’s security 
requirements. The Intervenors claim that Restricted Data 
constituted an essential part of the license application of 
PRDC, to which access was required by Intervenors’ coun- 
sel in order to prepare their case, to cross-examine wit- 
nesses, and to introduce facts reflected therein in evi- 
dence. 


All of these contentions were considered and disposed 
of by the Commission in its Order and Memorandum dated 
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March 4, 1957, in which we denied Intervenors’ motion for 
access to Restricted Data without compliance with the 
Atomie Energy Act of 1954 and our regulations issued 
pursuant thereto.* As we pointed out in that order, 
Restricted Data is a special category of classified informa- 
tion created by our statute. It is not, as Tntervenors claim, 
defense information within the meaning of, or to be 
handled according to the procedure of, Executive Order 
No. 10501.% Subject to criminal penalties under our stat- 
ute and regulations,” access to Restricted Data is denied 
to any person until an appropriate investigation and re- 
port have been made thereon by the Civil Service Com- 
mission, and we have determined that permitting such 
person to have access to Restricted Data will not endanger 
the common defense and security.” 


™ Post-Hearing Brief of Intervenors, p. 34. 
"6 Ad. L. 2d 891 


tee 

wis Fed. Reg. 704! (Nov. 10, 1953). 
ion 227, . Se . 

™ Section 145b., 42 U. S. C. §2165(b)- 
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Under ‘‘parallel procedures”’ authorized by statute,” 
our rules provide for making Restricted Data available to 
any party in the proceeding, his counsel or witnesses who 
have appropriate security clearances. The fact that Re- 
stricted Data has been made available to numerous persons 
with appropriate security clearance does not mean that 
we have ‘‘published’’ such information and are therefore 
required to declassify the Restricted Data involved. 


It is no denial of free speech under the First Amendment 
or due process under the Fifth Amendment, for the Com- 
mission to impose reasonable requirements for access to 
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information which Congress has specifically directed 
should be protected from disclosure to the general public, 
provided, as we do, security clearance for access is avail- 
able on equal terms to all persons.” 

” Section 181, 42 U. S. C. $2231. 

10 C. F. R. §§ 2800-2814. 

“In support of their claim of violation of the Fifth Amendment, Intervenors 
cite Lovell v. City of Griffin, 303 U. S. 444 (1938) and Grosjean v. American 
Press Co., 297 U. S. 233 (1936). Both cases are clearly distinguishable. Lovell 
involved a denial of the right to practice one’s religion, and a violation of the 
liberty of the press, inhibited by 2 vague city ordinance. In Grosjean the 
Supreme Court upheld a decree of the District enjoining the enforcement 
of a state statute, a license tax on advertising in newspapers with large cir- 
culations, as violation of the freedom of press. Intervenors’ claim that the 
Fifth Amendment was violated appears to be bottomed on the proposition, with 


which we agree, that due process requires that Intervenors have a reasonable 
oppoetunity to Imow the calms of toe rye proeated oth U. S., 304 

. S. 1 (1938). No such denial of opportunity is presented in this p a 
as was present in the Morgan case where the complainant therein was unable to 
ascertain at any time whatsoever during the course of an administrative pro- 


ceeding what the claims of the agency, mm opposition, were, 304 U. S. 16-19. 
[7008] 


The prejudice claimed by Intervenors to the presentation 
of their case in this proceeding arises, if at all, not because 
of any action on the part of the Commission but solely 
because they refused to resort to reasonable procedures 
for security clearance, with due protection of their rights 
at the hearing while such clearance was being obtained. 
In effect, the Intervenors refused to exhaust even the most 
preliminary of the reasonable administrative remedies 
afforded by the Commission with respect to Restricted 
Data. Finally, the large majority of the 73 documents 
sought by Intervenors were declassified in whole or in part 
by Commission order. 


5. Effective Date of Order 
Intervenors claim that the Commission ‘‘has committed 
a breach of its regulations by prematurely issuing what 
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appears to be a final order” attached to its Opinion and 
Initial Decision dated December 10, 1958. The rule re- 
ferred to requires that an initial decision contain the 
‘appropriate rule, order, sanction, relief, or denial thereof, 
with the effective date.’"™ 


As Intervenors concede, there is nothing in the decision 
or order which postpones the effectiveness of the order 
in the event exceptions are filed. The opinion, initial deci- 
sion, and order are clear that the latter was intended to 
be immediately effective. Our rules do not, as Intervenors 
claim, require us to postpone the effective date of the 
order where, as here, the public interest 


10 C. F. R. §2.751(c) (4). 


009] 


and that of the Intervenors are protected by the terms of 
the order. A continuing review on the public record does 
not prejudice, but protects, those interests, particularly 
with respect to complete assurance of the safety of the 
proposed reactor. Making our order immediately effective 
further accords with our findings, to which Intervenors 
have not excepted, that (1) the fast breeder reactor is one 
of the promising types for the development of electric 
power on a commercially feasible basis, (2)the demon- 
stration of the economic practicability of breeding would 
increase by many times the available reserves of nuclear 
fuel today, and (3), by proceeding with construction and 
further research and development simultaneously, rather 
than awaiting complete research and development results, 
Applicant will save several years in the time required to 
place in operation its power reactor. 
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V. Disrosrrion or Exceptions 


Section 2.752 of our Rules of Practice requires that 
exceptions ‘‘shall designate by specific reference the por- 
tions of the record relied upon in support of the objections, 
and shall state the grounds for the exceptions including 
the citations of authorities in support thereof.’ In the 
absence of compliance with these conditions, ‘‘any objec- 
tion to a rule, finding or conclusion . . . shall be deemed 
to have been waived, and the Commission need not con- 
sider such objections.”’ The purpose of the rule, of course, 
is to afford the Commission an adequate basis on which 
to review the exceptions of a party and to insure that such 
review shall fairly include all the material points which 
the excepting party wishes to make. 


The large majority of Intervenors’ exceptions do not 
comply with the above rule. The Intervenors’ supporting 
brief requests the Commission to reexamine all prior 
briefs and arguments in this proceeding ‘‘in connection 
with their Exceptions to the Opinion and Initial Decision.’’ 


Under such circumstances we would be justified in re- 
jecting all of the exceptions which did not comply with our 
rules. The 


8 Kings Electronics Co., Inc., 4 Ad. L. 2d 557 (N. L, R. B. 1954) ; Sucesion 
Luis Panallo-Castellanos, 26 F. C. C. 109, 136 (1959) ; Fort Worth Investigation 
(C, A. B. Dkt. No. 7382, Dec. 16, 1957) (order striking exceptions to initial 
decision) : see Steelco Stainless Steel, Inc. v. Federal Communications Commis- 
sion, 187 F. 2d 693, 697 (7th Cir. 1951). 
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practice of submitting exceptions without record refer- 
ences and citations of authorities cannot be condoned by 
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the Commission. Because of the important issues in this 
proceeding, however, we have previously considered in 
this opinion all of these unsupported exceptions. 


The exceptions and objections of the Intervenors are 
overruled, as follows: 

(1) Exceptions 1, 2, 3, 4, 5, 6, 7, 8, 15, 16, 17, 18, 

19, 20, 21, 22, 23, 27, 28, 29, 30, and 32, with respect 

to safety, are overruled for the reasons set forth 

in Parts I and III-1 and -2 of our decision. Only ex- 

ceptions 15, 18, 20, 21, 27, 28, 29, and 30 contain cita- 
tions of authority. 


(2) Exceptions 9, 10, 24, 25, 26, and 31, with respect 
to financial qualification are overruled for the reasons 
set forth in Parts I and III-3 of our decision. Ex- 
ception 31 contains no citation of authority. 


(3) Exception 11, with respect to the introduction 
of direct narrative testimony, is overruled for the 
reasons set forth in Part IV-1. The exception con- 
tains no citation of authority. 


(4) Exception 12, with respect to claimed intimida- 
tion of AEC consultants, is overruled for the reasons 
set forth in Part IV-2. The exception contains no 
citation of authority. 


(5) Exception 13, with respect to access to Re- 
stricted Data, is overruled for the reasons set forth 
in Part IV-4. The exception contains no citation of 
authority. 


(6) Exceptions 33 and 34, with respect to the legal- 
ity of the issuance of the provisional construction per- 
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mit, are overruled for the reasons set forth in Parts 
I, IJ, and ITI of our decision. The exceptions con- 
tain no citation of authority. 


[7012] 


(7) Exception 35, with respect to the AEC staff 
position, is overruled for the reasons set forth in Part 
IV-3. The exception contains no citation of authority. 


(8) Exception 14 claiming that the operations of 
PRDOC, if conducted under the provisional construc- 
tion permit, will not be subject to the statute and our 
regulations, and the unnumbered exception claiming 
our order of December 10, 1958, to be erroneous, both 
without any citation of authority, are overruled for 
the reasons set forth in our entire decision. 


(9) The Commission has considered all other 
points raised by the Intervenors in their briefs, oral 
argument, exceptions, and on the record and finds 
them to be without merit. 


[7013] 
VI. Frxvrcs anp Conciusions 


In addition to the facts found and conclusions of law 
reached in the course of the opinion, the Commission a 
cifically finds and concludes: 


1. Power Reactor Development Company (PRDC) is 
a duly organized non-profit corporation existing under the 
laws of the State of Michigan, and its operations will, if 
conducted according to the construction permit issued by 
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this Commission dated August 4, 1956, be subject to the 
Atomic Energy Act of 1954, amendments thereto and the 
rules and regulations issued by this Commission. 


2, PRDC has proposed the construction and, subject to 
later proceedings, the operation of utilization and produc- 
tion facilities as defined in Section 104 of the Atomic 
Energy Act and the rules of this Commission, as a research 
and development facility consisting of a fast breeder nu- 
clear reactor of 300,000 thermal kilowatts and 100,000 elec- 
tric kilowatts capacity and having physical features de- 
scribed in the application and the ten amendments thereto 
which constitute a part of the files and record of the pro- 
ceeding. 


3. PRDC has been issued a construction permit on a 
provisional basis to construct a fast breeder reactor of the 


[7014] 


general type set forth in its Application as amended prior 
to August 4, 1956. Developments in design resulting from 
improvement in technology require changes in and addi- 
tions to some of the terms and conditions of the construe- 
tion permit previously issued. These changes and additions 
are reflected in the amended construction permit attached 
hereto and made a part of our order. 


4. AKC interest in fast neutron systems goes back sev- 
eral years. Both AEC and the United Kingdom have oper- 
ated a number of small uncooled critical assemblies and 
flexible critical experiments. AEC has operated two fast 
reactors, ‘‘Clementine,”’ a 25 thermal kilowatt plutonium- 
fueled reactor which operated from 1946-1952 and EBR-I, 
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a 1400 thermal kilowatt (200 electrical kilowatt) uranium- 
fueled reactor which operated at the National Reactor 
Testing Station, Idaho, from August 1951-November 1955. 
The following fast reactors, in addition to Applicant’s 
proposed reactor, are presently programmed: 

a. EBR-I is being placed back into operation with 
two new cores, Mark III and Mark IV. The Commis- 
sion takes official notice that EBR-I with the Mark III 
core became operational in November, 1957. 


b. EBR-II, a 62,500 thermal kilowatt (20,000 elec- 
trical kilowatt), uranium-fueled reactor, will be con- 
structed at the National Reactor Testing Station in 
Idaho. The Commission takes official notice that funds 
for construction of EBR-II have been authorized and 
that construction of EBR-II is currently scheduled to 
be completed in December, 1959. 


[7015] 


c. A uranium-fueled reactor with a rated capacity 
of 60,000 thermal kilowatts was scheduled for comple- 
tion of construction at Dounreay, Scotland, in Decem- 
ber 1958. 


5. Technology regarding fast breeder nuclear reactors 
js a rapidly advancing art, and utilization and production. 
facilities that will permit the most complete use of fuel 
for atomic energy offer a substantial advancement in this 
field. The research and development project proposed by 
PRDC reflects the largest plant in the United States to date 
which would utilize energy produced by the fast breeder 
process. Information is increasing as experiments and 
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corroborative data are supplied regarding the safety in 
operation of such a plant. Several experiments with exist- 
ing or proposed fast breeder reactor plants will provide 
information helpful in the consideration of the operation of 
the PRDC plant. There is no inherent hazard or danger to 
the health and safety of the public in the construction or 
operation of fast breeder reactors. 


6. The EBR-II and PRDC reactors are similar in neu- 
tron spectrum and flux, power density, fuel element design 
and coolant operating conditions, but differ in a number of 
design aspects. Both are based on EBR-I. EBR-II has a 


more advanced design,’and is intended as a flexible experi- 
mental facility. 


7. The Dounreay and PRDC reactors operate in the 
same neutron spectrum and have many common character- 
istics, but also have many differences in detail. 


8. Neither EBR-I, EBR-II, nor Dounreay can be con- 
sidered a direct prototype of the PRDC reactor. 


[7016] 


9. There is considerable experience in the use of sodium 
and related materials as coolants, including investigations 
of sodium technology at Commission laboratories since 
1945; operation of EBR-I, the submarine intermediate re- 
actor, and the sodium reactor experiment at Santa Susana, 
California; and performance tests on mock-ups of the EBR- 
II sodium system. In general, these sodium systems have 
operated successfully and have demonstrated the ability to 
achieve satisfactory purity of sodium and to avoid signifi- 
cant corrosion. 
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10. Construction of the proposed PRDC reactor on the 
proposed time schedule represents a greater and more rapid 
extension of reactor technology beyond demonstrated prac- 
tice than construction of the other civilian power reactors 
presently being completed in populated places. 


11. The proposed experiments with the EBR-I, Mark 
III, core are intended to determine definitively whether 
bowing is the cause of the positive temperature coefficient 
observed in EBR-I. If properly carried out, they are ex- 
pected definitively to establish the correctness or incorrect- 
ness of the bowing hypothesis. 


12. It is highly probable that bowing can be prevented 
by proper mechanical design. Applicant has proposed 
three means of preventing inward bowing of the PRDC 
core. 


[7017] 


13. The record indicates considerable doubt about the 
cause of the resonance instabilities observed in EBR-I. 
They may be attributable to the use of series rather than 
parallel flow of the coolant through the core and blanket, 
and the experiments with the Mark III core are designed to 
test this hypothesis. The PRDC design proposes parallel 
flow. 


14. Apart from certain problems of prompt acting posi- 
tive temperature coefficients and resonance effects, the an- 
swers to which are not yet completely known, fast reactors 
are generally considered to be as easy to control as thermal 
reactors. Indeed, it is possible to operate a fast reactor 
with a relatively small amount of excess reactivity avail- 
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able, thereby ensuring that an accidental sudden with- 
drawal of all controls will not result in a dangerous nuclear 
runaway. PRDC proposes, at least during the early years 
of operation, to adhere to such a limitation of excess re- 
activity. 


15. Although many questions remain to be answered 
regarding the problem of meltdown and disassembly or 
reassembly of the core or a substantial portion thereof, 
there is reasonable assurance that these questions will be 
answered in due course and in time for the answers to 
precede any decision of the Commission with regard to an 
operating license for the proposed PRDC reactor; and 
design modifications of the reactor may be available as a 
means of avoiding these problems. 


[7018] 


16. In view of the relative lack of operating experience 
with fast power reactors, additional satisfactory operat- 
ing experience with such reactors prior to the commence- 
ment of operation of Applicant’s proposed reactor will be 
highly desirable. Present schedules indicate that consid- 
erable operating experience with EBR-I and Dounreay, 
and possibly some with EBR-II, will have been obtained 
prior to the start of PRDC test operations. 


17. It is possible that there may be presently unknown 
effects in large fast reactor systems. A prototype of the 
proposed reactor at a remote location has been urged as 
affording greater assurance against the possibility of such 
unknown effects than does the presently planned experi- 
mental and theoretical programs. The Commission finds 
that the necessity, however, for constructing such a proto- 
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type has not been shown. If the program of meltdown 
investigation should prove inconclusive, it will be necessary 
to reconsider the question of need for a prototype. 


18. Based on the foregoing findings, and of this record, 
the Commission further finds that— 

a. It has not been positively established that a fast 
breeder reactor of the general type and power level pro- 
posed by Applicant can be operated without a credible 
possibility of releasing significant quantities of fission 
products to the environment; 


b. There is reasonable assurance that theoretical 
and experimental investigations which have been un- 
dertaken, together with operating 
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experience on one or more of the EBR-I, EBR-II and 
Dounreay reactors, will establish definitively, prior to 
the scheduled completion date of the PRDC reactor, 
whether or not the reactor proposed by Applicant can 
be so operated; 


c. There is reasonable assurance that evidence will 
establish that the reactor proposed by Applicant can 
be so operated. 


19. The proposed site is located on the shore of Lake 
Erie about thirty miles from Detroit, Michigan, twenty- 
five miles from Toledo, Ohio, seven and one-half miles from 
Monroe, Michigan, and ten miles from the Canadian border. 
The site is bordered on one side by water and provides an 
exclusion area on the land side with a minimum radius of 
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2900 feet. The population distribution for given distances 
from the site is as follows: 


Population 
175 
600 
1,800 
31,300 
187,100 
2,001,700 


During the summer months the population within five miles 
would be increased due to vacationing transients and to the 
fact that beaches two to five miles southwest of the site 
may be crowded with thousands of people. 


20. There is reasonable assurance that the site is satis- 
factory from structural and underground water flow stand- 


[7020] 


points. The meterology of the site is complex, but no 
reason appears in the record for it to be disqualifying. 
Studies of the meterology, lake currents, air diffusion, 
flooding and similar problems will be completed before 
the question of a license to operate is before the Commission 
Design modifications required by the results of those 
studies will be considered at that time. 


21. A definitive evaluation of the suitability of the pro- 
posed reactor depends upon the inherent safety of the re- 
actor and a demonstration that no credible accident can 
release significant quantities of fission products into the 
atmosphere. If the foregoing are established, and there 
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is reasonable assurance that they can be, the site will 
prove suitable for the proposed reactor. 


22. The Commission finds reasonable assurance in the 
record, for the purposes of this provisional construction 
permit, that a utilization facility of the general type pro- 
posed in the PRDC Application and amendments thereto 
can be constructed and operated at the location without 
undue risk to the health and safety of the public. 


23. Applicant’s current estimate for the cost of con- 
struction, pre-construction research and development, and 
administrative expenses during construction and test op- 
eration is $44,020,000. It has assets, consisting of firm 
commitments for contributions from members and an exe- 
cuted bank loan agreement, totalling $49,448,000 and thus 
exceeding its estimated costs by 
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$5,428,000. There is reasonable assurance that the mem- 
ber companies of PRDC could provide additional funds, 
if necessary, to take care of adverse contingencies. Ap- 
plicant’s utility members have combined equity assets of 
$2 billion. 


24. There is a likelihood of a cost over-run on con- 
struction and research and development, and increases 
have already occurred on specific items. The record, how- 
ever, does not demonstrate that such an over-run will ex- 
ceed Applicant’s available assets by any amount and 
especially by an amount large enough to disprove PRDC’s 
financial qualification. 
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95. Provision is made in Applicant’s cost estimates for 
payment of Commission charges for use and burn-up of 
source and depleted material. The amount of possible 
Commission charge for loss of depleted and special nuclear 
material has not been identified and will depend on deter- 
mination of the magnitude and consequences of the maxi- 
mum credible accident. Applicant believes that in any ac- 
cident a substantial part of the material would be re- 
claimable and that its exposure to a charge for loss is on 
the order of $1 million. It expects to cover its potential 
liability for loss by either insurance, application of its 
unencumbered assets, or a guarantee from its sponsors. 
The Commission finds that Applicant has shown reason- 
able assurance of being able to pay Commission charges 
for loss of special nuclear material through 1963. 


96. The fast breeder reactor is one of the promising 
types for the development of electric power on a com- 
mercially feasible basis. Demonstration of the economic 
practicability of breeding 
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would increase by many times the available reserves of 
nuclear fuel by facilitating the conversion into plutonium 
and use as fuel the Uranium-238 isotope which comprises 
99.3% of the natural uranium. 


27. By proceeding with construction and further re- 
search and development simultaneously, rather than await- 
ing complete research and development results, Appli- 
cant will save several years in the time required to place 
in operation its demonstration power reactor. 
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28. The proposed reactor will be a utilization facility 
within the meaning of 10 C. F. R. §50.2(b) and will be 
involved in the conduct of research and development ac- 
tivities leading to the demonstration of the practical value 
of such facilities for industrial and commercial purposes. 


29. Applicant and the organizations with which it is 
associated by contract are technically qualified to design 
and construct the reactor described in the Application. 


30. For the purposes of a provisional construction per- 
mit, there is reasonable assurance that a reactor of the 
general type described in the Application can be so de- 
signed that no credible accident in the course of its opera- 
tion is likely to result in the release of significant quanti- 
ties of fission products into the atmosphere. 


31. There is reasonable assurance that theoretical and 


experimental programs under way will develop sufficient 
data to justify the issuance of an operating license, and 
that the 
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results of these programs will be available prior to the 
time it is necessary for the Commission to rule on the 
operating aspect of the PRDC license Application. 


32. There is reasonable assurance that the proposed 
site is generally suitable for a reactor of the type and size 
described in the Application. If the reactor is otherwise 
shown to be capable of operation without undue risk to 
the public health and safety, including demonstrations of 
stability and adequate containment. Adequate investi- 
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gations are under way to establish the characteristics of 
the proposed site, including all relevant aspects with re- 
spect thereto. 


33. There is reasonable assurance that technical in- 
formation omitted from the Application and required to 
complete the Application will be supplied prior to the 
time when it is necessary for the Commission to rule on 
the operating aspect of the license Application. 


34. For the purposes of a provisional construction per- 
mit, there is reasonable assurance that the Applicant is 
financially qualified to engage in the construction and 
operation of the reactor described in the Application and 
to receive the allocation of special nuclear material there- 
for. 


35. The issuance of a provisional construction permit 
to the Applicant will not be inimical to the common defense 
and security or to the health and safety of the public. 


36. The public interest required the establishment of 
procedures for continuing review of the PRDC project, as 
provided in our Order dated December 10, 1958, amended 
this date, so as to require both PRDC and the separated 
staff of the AEC, and to permit the 
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Intervenors in this proceeding, to submit to all partici- 
pants in the proceeding, as well as file with the Secre- 
tary of the Commission, where they will be publicly avail- 
able, data coming to the attention of any one of them 
pertinent to safety in construction, design and operating 
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characteristics of fast breeder nuclear reactors similar 
or identical to the PRDC project, thus to enable the Com- 
mission to consider such data and to provide for a further 
hearing in this instant matter, if deemed advisable prior 
to the final license proceeding. It is not anticipated that 
a hearing would be advisable or necessary upon the filing 
of each portion of data, but when any single filing itself 
or the accumulation of data filed warrants, the Commission 
intends on either its own motion or the motion of one of 
the participants to set a hearing to provide for further 
review of safety considerations. 


87. Proceedings for a license to operate the proposed 
PRDC plant shall be held at a time later to be determined, 
after the completion of construction. In that proceeding 
the safety and financial considerations of the PRDC project 
will be in issue, and we shall again consider whether the 


PRDC plant can be operated with reasonable assurance for 
the protection of the health and safety of the public. 


Chairman John A. MeCone and Commissioner Willard F. 
Libby did not participate in the consideration or decision 
in this case. 


HAROLD S. VANCE, 
Commissioner. 


JOHN F. FLOBERG, 
Commissioner. 


JOHN S. GRAHAM, 


Commissioner. 
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UNITED STATES OF AMERICA 
Atomic Enercy Commission 


In the Matter 
of 
POWER REACTOR DEVELOPMENT COMPANY. 


Docket No. F-16. 


ORDER 


On the basis of the Opinion and Final Decision adopted 
this date in the above-entitled cause, the Commission here- 


by orders that: 


A. The construction permit heretofore issued to Power 
Reactor Development Company on August 4, 1956, is here- 
by affirmed and continued in effect with such modifications 
and additions as are shown in the permit hereto attached 
and made a part of this Order. 

B. The amendments to its Application filed by PRDC 
after the issuance of the provisional construction permit 
on August 4, 1956, are added to and incorporated in the 
record. 

C. By Order of the Commission dated December 10, 
1958, procedure was established for continuing review of 
the safety characteristics of the PRDC fast breeder nuclear 
reactor plant. Pursuant to said Order and the construc- 
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tion permit as amended December 10, 1958, and this date, 
PRDC and the separated staff of this Commission are 
directed, and any Intervenor herein is permitted, to serve 
upon all participants herein and to file with the Secretary 
of this Commission, who will make them publicly 
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available to anyone concerned, data pertinent to the safety 
in construction, design, and operating characteristics of 
fast breeder nuclear reactors similar or identical to PRDC 
project so as to permit review by the Commission, which 
may set down for hearing, when deemed advisable, the 
further consideration of such data. 


D. This order shall be made immediately effective. 


WOODFORD B. McCOOL 
Secretary 


Datep: May 26, 1959 


SEAL 
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UNITED STATES OF AMERICA 
Atomic Enercy CoMMIsSsION 


In the Matter 
of 
POWER REACTOR DEVELOPMENT COMPANY. 


Docket No. F-16. 


CONSTRUCTION PERMIT AS AMENDED 


The Construction Permit heretofore issued in this pro- 
ceeding, as amended December 10, 1958, is further amended 
this date to read as follows: 


Pursuant to the Atomic Energy Act of 1954, as amended, 
and Title 10, C. F. R. Chapter 1, Part 50, ‘‘Licensing of 
Production and Utilization Facilities’’, the Commission 
hereby issues a provisional construction permit to Power 
Reactor Development Company, a Michigan corporation 
(hereinafter PRDC), to construct the facility described 
herein as a utilization facility in accordance with the 
Application and amendments thereto filed in this docket. 
This permit shall be deemed to contain and be subject 
to the conditions specified in Sections 50.54 and 50.55 of 
said regulations; is subject to all applicable provisions 
of the Atomic Energy Act of 1954, as amended, and rules, 
regulations and orders of the Atomic Energy Commission 
now or hereafter in effect; and is subject to any additional 
conditions specified or incorporated below: 
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A. The earliest date for completion of the facility is 
December 15, 1959. The latest date for completion of the 
facility is December 15, 1960. The term ‘‘completion date’’ 
as used herein means the date on which the construction 
of the reactor is completed except for the introduction 
of the fuel material. 


B. The site proposed for the facility is the location 
known as Lagoona Beach, Monroe County, Michigan, de- 
scribed in the Application. 


C. The general type of facility authorized for con- 
struction is an enriched uranium-fueled, sodium cooled fast 
neutron breeder reactor designed to produce approxi- 
mately 100,000 kilowatts of electrical energy, with asso- 
ciated structures, as described in the Application, and 
the amendments filed thereto. 


D. The Applicant may proceed to design and construct 
the proposed facility without further authorization in ac- 
cordance with the Application and the amendments thereto 
filed in this proceeding and heretofore made a part of the 
record herein. This permit, however, does not constitute 
final approval of any technical specification of the facility. 
Before a license is issued to operate the facility, the Com- 
mission must finally approve all technical specifications. 
If the Applicant desires any final approval of any particular 
specification prior to the issuance of a license to operate, 
it may request that the Commission grant specific approval 
of any specification by appropriate amendment to this 
permit. 
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E. In accordance with the time schedule established in 
Paragraph E of the construction permit as amended on 
December 10, 1958, namely, within three (3) months from 
December 10, 1958, and at three-month intervals thereafter, 
or less if in its judgment significant changes or develop- 
ments have occurred, Applicant shall continue to sub- 
mit, under oath or affirmation, reports showing— 

1. The status of technical investigations being con- 
ducted by or for PRDC on the following subjects, and 
any results obtained therefrom: 

a. stability of fast reactors, including autocata- 
lytic and resonance effects; 

b. revised temperature and power coefficients of 
the proposed PRDC reactor; 

ec. validity of oscillator technique to determine 
either of the foregoing; 

d. possibility and consequences of meltdown of 

a core of a fast reactor; 

e. adequacy of containment proposed for PRDC 
reactor, including missile effects; 

f. meteorology, hydrology, lake current and 
flooding studies, and other significant environmental 
information concerning the proposed site; 


g. analysis of maximum credible accident. 
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2. Decisions made by Applicant as to any design 
changes referred to in the written testimony in this 
proceeding, and any other design changes of the facility 
significantly affecting public safety; 
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3. Status of construction of the project, scheduled 
dates of design freezes on major plant components, and 
any changes in scheduled completion date. 


F. In accordance with the time schedule established in 
Paragraph F of the construction permit as amended on 
December 10, 1958, namely, within six (6) months from 
December 10, 1958, and at six-month intervals thereafter, 
Applicant shall continue to submit reports, under oath or 
affirmation, showing financial statements of PRDC and 
APDA, current cost estimates for construction and re- 
search and development in connection with the project, and 
a current statement of source and allocation of cash during 
a ten-year operating period. 

This permit is provisional to the extent that a license 
authorizing operation of the facility will not be issued by 
the Commission unless PRDC has submitted to the Com- 


mission (by proposed amendment to the Application) the 
complete, final Hazards Summary Report (portions of which 
may be submitted and evaluated from time to time), and 
the Commission has found that the final design provides 
reasonable assurance that the health and safety of the public 
will not be endangered by operation of the facility in accord- 
ance with the specified procedures. 
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It is further provisional to the extent that the Commis- 
sion reserves jurisdiction, at any time prior to issuance 
of an operating license, upon notice to the parties herein, 
to reopen this proceeding for the purpose of receiving addi- 
tional evidence, and to make such determinations and take 
such action with respect to the continuance, vacation, or 
modification of this permit as the entire record warrants. 
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Upon completion (as defined in Paragraph A above) of 
the construction of the facility in accordance with the terms 
and conditions of this permit, as amended, upon the filing 
of any additional information needed to bring the original 
Application up to date, upon filing of proof of financial 
protection and execution of an indemnity agreement as 
required by Section 170 of the Act and 10 C. F. R. Part 
140, upon a finding that the facility authorized has been 
constructed in conformity with the Application as amended 
and in conformity with the provisions of the Act and the 
rules and regulations of the Commission, and upon a further 
finding, after conclusion of additional proceedings, if they 
be necessary or appropriate, of reasonable assurance of 
safety of operation, the Commission will consider the issu- 
ance of a license to PRDC pursuant to Section 104b. of the 
Act, which license will, if issued, expire August 4, 1981. 


Pursuant to Section 50.50 of the regulations in 10 C. F. R., 
Chapter 1, Part 50, the Commission has allocated to PRDC 
for use in connection with the reactor, 3,117.35 kilograms 
of Uranium-235 
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contained in uranium at the isotopic ratios specified in 
PRDC’s Application for the license. Estimate schedules 
of special nuclear material transfers to PRDC and returns 
to the Commission are contained in Appendix ‘‘A’? which 
is attached hereto. Shipments by the Commission to PRDC 
in accordance with column 2 of Appendix ‘‘A’’ will be con- 
ditioned upon PRDC’s return to the Commission of mate- 
rial substantially in accordance with column 3 of Appen- 
dix “ee A’’. 
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APPENDIX “A” 


TO 
POWER REACTOR DEVELOPMENT COMPANY 


CONSTRUCTION PERMIT 


Esrmare ScHEDULE or TRANSFERS OF SPECIAL Nuc iear 
MarertaL FROM THE COMMISSION TO PRDC anv 
To THE Commission From PRDC: 


Returns by PRDC to AEC 
Kilograms U-235 Net Yearly 
Recoverable Spent Distribution 
Scrap uel Kgs. U-235 


134.57 538.62 
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IN THE 


United States Court of Appeals 


For tae Disreicr or Conumpr Cimcorr 
No.: 15,271 


INTERNATIONAL UNION OF ELECTRICAL, RADIO 
AND MACHINE WORKERS, AFL-CIO; UNITED 
AUTOMOBILE, AIRCRAFT AND AGRICULTURAL | 
IMPLEMENT WORKERS OF AMERICA; and 
UNITED PAPERMAKERS AND PAPERWORKERS, 
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UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 
In The Matter of 


POWER REACTOR Docket No. F-16 
DEVELOPMENT COMPANY 


TESTIMONY OF ERNEST R. ACKER, VICE-PRESIDENT, 
POWER REACTOR DEVELOPMENT COMPANY 


Background and Qualifications 

My name is Ernest R. Acker. Iam a member of the Board 
of Trustees of Power Reactor Development Company (PRDC). Iam 
also 2a Vice-President of PRDC, a member of the Executive Committee 
and Chairman of the Financial Committee. I am President of Central 
Hudson Gas & Electric Corporation, which is a member of PRDC. 

I graduated from Cornell University with a degree in mechan- 
ical engineering in 1917. During World War I, I served in the Chemical 
Warfare Service with the rank of First Lieutenant. In 1919 I commenced 
my employment with Central Hudson Gas & Electric Company, prede- 
cessor of the present corporation, and I have been with this organization 
continually since that date. I began my employment in the Engineering 
Department and subsequently became General Superintendent of the 
Kingston District of the Company and later General Commercial 
Manager of the Company. I have been a Director of Central Hudson 


Gas & Electric Corporation since 1927 and have held the position of 


President and General Manager of that corporation since 1932. Tama 
member of Tau Beta Pi, an honorary engineering society. I have been 
President of Edison Electric Institute and the American Gas Association. 


Iam also a member of the Board of Directors of Atomic Power Develop- 


ment Associates, Inc. (APDA), and have been since its organization. 


Organization and Background of 
Power Reactor Development Company 


PRDC is a Michigan non-profit membership corporation 
organized to study and demonstrate the economic and technical feasi- 
bility of producing electricity from nuclear fuels through the design, 
construction and operation of a developmental nuclear power reactor. 
PRDC is now engaged in the design, development and construction of a 
full-scale fast neutron breeder reactor at a site on Lake Erie in| Monroe 
County, Michigan. This reactor will provide steam which will be used 
for the production of electricity in facilities owned by The Detroit Edison 
Company. The entire plant will be known as the Enrico Fermi Atomic 
Power Plant. Copies of the Articles of Incorporation and By-Laws of 
PRDC are included as Exhibit III and Amended Exhibit IV to the Appli- 
cation, as amended, for a license under Section 104 b of the Atomic 
Energy Act of 1954, filed by PRDC. PRDC is a membership corporation 
and as such cannot issue shares of stock or any other evidence of 
ownership. The members of PRDC are twenty-one in number and are 


all corporations. 


There are thirteen operating utility company members as 
follows: 


Central Hudson Gas & Electric Corporation 
Cincinnati Gas & Electric Company 

The Columbus and Southern Ohio Electric Company 
Consumers Power Company 

Delaware Power & Light Company 

The Detroit Edison Company 

Iowa-Illinois Gas & Electric Company 
Long Island Lighting Company 

Philadelphia Electric Company 

Potomac Electric Power Company 
Rochester Gas & Electric Corporation 

The Toledo Edison Company 

Wisconsin Electric Power Company 


There are seven industrial company members as follows: 


Allis-Chalmers Manufacturing Company 
The Babcock & Wilcox Company 
Burroughs Corporation 

Combustion Engineering, Incorporated 
Fruehauf Trailer Company 

Holley Carburetor Company 
Westinghouse Electric Corporation 


Another member is a service company, Southern Services, 


Inc,, representing Alabama Power Company, Georgia Power Company, 


Gulf Power Company, Mississippi Power Company, each of which is an 


operating utility and a contributor to PRDC, and the parent of those 
five companies, The Southern Company. Southern Services, Inc., also 
provides the Trustee representative. 

The purpose of PRDC is to do research and development in 
the field of the peacetime application of atomic energy for the production 
of electric power through the construction and operation of a develop- 
mental power reactor, and to make information acquired from these 
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research and development activities available, not only to its members 
but also to the Atomic Energy Commission (AEC) for the use of the 
public, and to all others who may desire such information, subject 
solely to AEC security regulations. PRDC is not organized for profit. 
The Articles of Incorporation provide that no part of the net earnings of 
PRDC may inure to the benefit of any member, any private individual, 
or any corporation. They provide further that members may receive 
nothing on dissolution, since in the case of dissolution any remaining 
assets must be turned over to an organization or organizations operated 


exclusively for educational or scientific purposes. Under the By-Laws 


of PRDC members are prohibited from obtaining any special privilege 


to use patents which may be developed by PRDC, and the By-Laws also 
require that all such patents be made freely available to anyone who may 
properly request their use. 
Memberships in PRDC are non-transferable, and changes can 
occur only when new members are elected or old members resign, and 
members may be elected to membership and resign membership. There 
is no written instrument evidencing membership. Each member |has one 
vote regardless of the amount of its financial contribution to the activities 
of PRDC. 
The affairs of PRDC are conducted by a Board of Trustees, 
twenty-seven in number, who are elected by the members. No member 
may be represented on the Board of Trustees by more than one person. 


The Trustees are as follows: 


Ernest R. Acker, President 
Central Hudson Gas & Electric Corporation 


Dr. Robert F. Bacher, Director 
Norman Bridge Laboratory 
. California Institute of Technology 


Walter C. Beckjord, President 
The Cincinnati Gas & Electric Company 


George Bisset, Vice-President 
Potomac Electric Power Company 


Walker L. Cisler, President 
The Detroit Edison. Company 


John S. Coleman, President 
Burroughs Corporation 


Stuart Cooper, Chairman 
Delaware Power & Light Company 


Errol W.:. Doebler, President 
Long Island Lighting Company 


George D. Ellis, Vice-President 
Combustion Engineering, Incorporated 


Robert E. Ginna, President 
Rochester Gas & Electric Corporation 


Dr. Lawrence R. Hafstad, Vice-President in 
Charge of Research 
General Motors Corporation 


Daniel C. Hickson, Vice-President 
Bankers Trust Company 


George M. Holley, Jr., President 
Holley Carburetor Company 


Alfred Iddles, President 
The Babcock & Wilcox Company 


Charles E. Ide, President 
The Toledo Edison Company 
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Dan E. Karn, President 
Consumers Power Company 


Edward L. Love 
Chase Manhattan Bank 


Jackson Martindell, President 
American Institute of Management 


Harry M. Miller, President 
Columbus & Southern Ohio Electric Company 


Alexander C. Monteith, Vice-President 
Westinghouse Electric Corporation 


R. George Rincliffe, President 
Philadelphia Electric Company 


J. Frank Roberts, Vice-President 
Allis-Chalmers Manufacturing Company 


Herbert J. Scholz, President 
Southern Services, Inc. 


Dean. E. Blythe Stason 
Law School, University of Michigan 


Gould W. VanDerzee, President 
Wisconsin Electric Power Company 


Charles H.. Whitmore, President 
lowa-Illinois Gas & Electric Company 


Dr. Theodore P. Wright, Vice-President 
for Research 
Cornell University 
It will be observed that each member company, except Fruehauf| Trailer 
Company, is represented by a trustee... Each trustee is an officer of the 


company he represents, and in addition there are trustees who are 


unconnected with any member and who represent the fields of education, 


finance and scientific research. 


The Board of Trustees elects the principal officers of the 
company. They are as follows: 


Walker L. Cisler, President 
(The Detroit Edison Company) 


R. George Rincliffe, Executive Vice President 
(Philadelphia Electric Company) 


Dan.E. Karn, Vice President 
{Consumers Power Company) 


Herbert J. Scholz, Vice President 
(Southern Services, Inc.) 


Ernest R. Acker, Vice President 
(Central Hudson Gas & Electric Corporation) 


John A. Lagrou, Treasurer and Assistant Secretary 


John F. Anderson, Assistant Treasurer and 
Assistant Secretary 


George E. Olmsted, Secretary and Assistant 
Treasurer 


The Board of Trustees also functions through the following 


committees whose respective responsibilities are apparent from their 


names: The Executive Committee (of which lama member), The 


. Technical and Engineering Committee, The Administrative Advisory 
Committee, The Legal Committee, The Financial Committee (of which 
Iam Chairman), and The By-Laws Committee. While one or more 
trustees serve on each committee, the committees also include others 
who are not trustees. 

The utility company members and contributors provide approxi- 


mately 17% of the electric generating capacity of the investor-owned 
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utility companies in the United States, have a combined earned surplus 
of approximately $400, 000, 000, and have combined assets in excess of 
$2, 000, 000,000. In addition, the industrial members have very sub- 
stantial financial resources and are important representatives of various 
segments of American industry. It is the purpose of the members, of 
PRDC to construct and operate the reactor portion of the Enrico Fermi 
Atomic Power Plant in order to provide themselves and the country with 
the knowledge that will be gained in this important area of the utilization 
of nuclear materials. 
The origin of the PRDC fast breeder reactor goes back to 
April, 1951, when The Detroit Edison Company and Dow Chemical 
Company entered into a study agreement with the AEC to conduct 
research, looking to the feasibility of generating electricity by the use 
of fissionable materials. In the period between 1952 and 1955 certain 
other companies joined the study group initiated by The Detroit Edison 
Company and Dow Chemical Company. In 1954 Dow Chemical Company 


withdrew from the group to concentrate on the application of atomic 


energy to chemical processes. APDA was organized as a New York 
membership corporation in March of 1955 to carry on the work which 
had previously been conducted by this study group. As a result of its 
studies, APDA determined that the fast neutron breeder reactor held 
great promise because of conservation of nuclear fuels possible through 


the use of this type of reactor. As. Dr. Bethe has stated in his testimony, 


the development of breeder reactors is of the utmost importance to an 
economic use of nuclear fuels for peacetime purposes because of the 
fuel conservation possible. 

The adoption by Congress of the Atomic Energy Act of 1954 
to encourage participation of private industry in advancing the peace- 
time application of the atom made possible an extended industrial effort 
in this area. In January, 1955, the AEC announced its Power Demon- 
stration Reactor Program and invited industry to submit proposals for 
the construction of reactors of various types. On March 30, 1955, The 
Detroit Edison Company, on behalf of a group of companies, all of 
which are now members of PRDC, submitted to the AEC a proposal 
under this program to design, construct, own and operate a develop- 
mental fast neutron breeder reactor. On August 8, 1955, the AEC 
gnnounced that the March 30 proposal was acceptable as a basis for 


further negotiation. Copies of the proposal made by The Detroit Edison 


Company to the AEC and of the acceptance of the proposal as a basis 


for negotiation are contained in the PRDC Application for License as 
Exhibits I and II, respectively. PRDC and the AEC are now negotiating 
an operating agreement under the Power Demonstration Reactor Pro- 
gram. 

I think I should make clear the fact that Atomic Power Develop- 
ment Associates, Inc. (APDA) and Power Reactor Development Company 


(PRDC) are completely: separate and distinct companies. I have already 


described PRDC in some detail. APDA is primarily a technical and 


design research organization in the field of fast breeder reactors, and 


is responsible for the conceptual design of the PRDC reactor. Many of 


the twenty-one member companies of PRDC are also members of| APDA, 
although not all of them are, and APDA has many members which are 
not members of PRDC. 
APDA, working with PRDC on the fast breeder developmental 
reactor, is performing design, technical and research functions. APDA 
will also conduct non-nuclear tests of certain reactor components, and 
upon the conclusion of such tests will transfer certain of the tested 
equipment and devices to PRDC for incorporation in its reactor. | 
Arrangements between PRDC and APDA have been formalized in a 
contract dated December 14, 1956, included as Exhibit XXI to the PRDC 
Application for License and incorporated in this testimony by reference. 
The management of PRDC has been guided and will continue 
to be guided by the design, technical and safety recommendations re- 
ceived from APDA from time to time. PRDC will also conduct the 
pre-operational and other tests recommended by APDA, in consultation 
with PRDC consultants, and will adopt start-up, operational and other 
procedures in accordance with such recommendations. Much of the 
testimony to be given in this proceeding with respect to the research 
and test program for the Enrico Fermi reactor is accordingly presented 
by two APDA employees who are particularly familiar with this area of 
APDA work, Mr. A. Amorosi and Mr. W. J. McCarthy. 
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On January 7, 1956, PRDC filed an Application for License 
under Section 104 b of the Atomic Energy Act of 1954 to construct and 
operate a fast neutron breeder reactor. This Application has been 
amended from time to time and is now pending. On August 4, 1956, 


the AEC granted PRDC a provisional construction permit. 


PRDC Safety Policy 
As I have already stated, study of the fast breeder reactor 


by APDA and the study group which preceded it had been carried on for 
more than four years prior to the filing of an Application for License 
by PRDC. The managements of the member companies of both APDA 
and PRDC were advised by the staffs and consultants of these organiza- 
tions that the construction of the reactor could be carried to completion 
at the proposed site without creating any hazard whatever to the public 
health and safety, and that any problems requiring solution in connection 
with the subsequent operation of the reactor at that site would be satis- 
factorily resolved through research and experimentation, followed by 
extensive pre-operational testing, prior to the time the reactor was 
ready to commence operation. Only after receiving this advice was the 
the filing of the Application for License authorized. 

Public safety, therefore, has been and is of prime concern 
to the PRDC management. We are completely satisfied that there is 


no public risk whatever involved in going forward with the plant con- 


struction work at this time. In addition, we will certainly not place 
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the plant in operation unless the safety experiments to be conducted 


satisfy both the AEC and the staff and consultants of PRDC and APDA 
that the reactor can be operated without endangering the public health 
and safety. 
Furthermore, the management of PRDC believes that any 
financial risk in proceeding with the immediate construction of the 
reactor -- and no other risk is involved -- is fully justified by the time 
savings involved. By proceeding with both the construction and the 
research and experimental program at the same time, we should |be 
able to save several years in the time required to place in operation a 
demonstration power reactor of significant size which we believe will 
point the way to the economically feasible production of electric power 
through the use of nuclear materials... We believe that this time saving 
is important to the advancement of the technology of nuclear power 
production, as well as to the preservation of American leadership in 


the peaceful application of atomic energy. 


Financial Qualification to Construct the Reactor 
The construction (and pre-operational testing) of the Enrico 
Fermi reactor is to be financed primarily by contributions to be made 
to PRDC. Supplemental financing will be by loans to be made through 
certain banks. Total overall costs for research, development, construc- 
tion and pre-operational testing are estimated to amount to $43, 216, 000. 


Contributions, bank loans, and the research and development work and 
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equipment and devices to be furnished after test by APDA will aggregate 
$45, 540,000. It will be observed that the total funds, equipment and 
services available exceed the cost of the reactor by $2, 324,000. This 


amount, together with the allowance for working capital of $1, 175, 000 


included in the estimate of the cost of construction, results ina total 


excess over cost of $3, 499,000, which will be available for general 
corporate purposes. 

Estimated Cost of Construction. Joint studies of the cost of 
construction of the proposed reactor have been made by PRDC, APDA 
and Commonwealth Associates, Inc. (the PRDC architect-engineer) in 
consultations with and under the general direction of the PRDC Financial 
Committee, of which Iam Chairman. These cost studies are based on 
the most reliable information available to us at this time and I believe 
that the estimated costs are realistic. A schedule dated December 31, 
1956, which sets forth the details of this cost estimate, is included as 
Exhibit X XVII to the PRDC Application for License, and is incorporated 
by reference in this testimony. The construction of the reactor plant 
is scheduled for completion in 1959, to be followed by one year of pre- 
operational testing. 

The total cost of research, development, construction and 
pre -operational testing of the proposed reactor is estimated to be 
$43, 216, 000 (Exhibit XXVII, p. 7). Total estimated plant cost, in- 


cluding interest during construction, local taxes, and an allowance for 


working capital of $1, 175,000, is $32, 400, 000 (Exhibit XXVII, p. 


5)3 


without this allowance for working capital such estimated plant cost is 


$31, 225, 000 (page 6). 


The contract between PRDC and APDA of December 14, | 1956 


to which I have already referred (PRDC Application for License, Exhibit 


XX) provides that APDA is to render certain services to PRDC and is 


to transfer to PRDC certain equipment and devices which APDA expects 


to assemble and to test for suitability of design, mechanical performance, 


hydraulic characteristics, thermal stress information, and similar 


data. PRDC is to compensate APDA for-such equipment and devices on 


the basis of their salvage value. With the aid of analyses made by the 


staffs of PRDC, APDA and Commonwealth Associates, Inc., I believe 


that the cost savings to PRDC in obtaining such equipment and devices 


on this basis will be at least $3,000,000. In determining the cash 


requirements of PRDC for plant cost, therefore, this $3, 000, 000 should 


be deducted from total estimated plant cost of $31, 225, 000, leaving 


adjusted or out-of-pocket total plant cost of $28, 225, 000. 


an 


The total overall costs for the construction and pre-operational 


testing period of $43, 216,000, therefore may be broken down into| the 


following major items (Exhibit KXVII, p. 7): 


Estimated Plant Cost 

(excluding working capital 

and allowance for equipment 

and devices to be furnished 

by APDA) $28, 225, 000 
Estimated Cost Savings to PRDC 

of Equipment and Devices to 

be Furnished by APDA 3, 000, 000 
Working Capital 1, 175, 000 
Administrative Expenses During 

Construction and Pre- 

Operational Testing 

(1956 -60) 1, 816, 000 
Research and Development Costs 

During Construction and 

Pre-Operational Testing 

(1956-60) 

To be paid for by PRDC $5, 000, 000 


To be furnished in kind 
by APDA 4, 000, 000 9, 000, 000 


TOTAL OVERALL COSTS $43, 216, 000 


In addition to the transfer to PRDC of the equipment and 
devices already described, APDA is to furnish to PRDC without charge 
research and development services which have been similarly estimated 
to have a value to PRDC of $4, 000,000. This amount is therefore in- 
cluded in the overall research and development expense which totals 
$9, 000, 000. 


Accordingly, in determining PRDC's overall cash require - 


ments during the construction and pre-operational testing period ending 
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in 1960, we must deduct from the total project cost of $43, 216,000, an 
amount of $7, 000, 000 which represents the fair value to PRDC of the 
research and development services and the materials and devices to be 
furnished to PRDC by APDA under its contract. The resulting total 
estimated cash requirements for research, development, construction 
and pre-operational testing of the Enrico Fermi reactor are thus 
$36, 216, 000, including an allowance of $1, 175, 000 for working capital, 
or a net of $35, 041, 000, if we exclude such working capital. This/|is 
the amount which must therefore be obtained during the construction 
and test period from contributions and loans to PRDC. 
Contribution Commitments. Firm commitments to PRDC 
have been made by twenty-three utility and industrial companies, payable 
on call over a five-year period, commencing with the year 1956. These 
commitments are for payment in cash (with the exception of the commit- 
ment of Babcock & Wilcox, which is payable in kind), and total $23, 540, 000. 
A summary of these commitments with a notation of the amounts each 
has already paid to PRDC is as follows: 
to 


PRDC as of 
Commitment 12-21/-56 


Allis-Chalmers Manufacturing Company $ 500, 000 $ se 000 
The Babcock & Wilcox Company 1, 000, 000 -- 
Burroughs Corporation 250, 000 25, 000 
Central Hudson Gas & Electric 
Corporation 200, 000 ae 000 
2 


The Cincinnati Gas & Electric Company 250, 000 , 000 
Columbus and Southern Ohio Electric 


Company 250, 000 


Paid to 
PRDC as of 
Commitment 12-21-56 


Combustion Engineering, Inc. $ 1,000,000 $ 100,000 
Consumers Power Company 2, 500, 000 250, 000 
Delaware Power & Light Company 300, 000 30, 000 
The Detroit Edison Company 8, 750, 000 625, 000 
Holley Carburetor Company 250, 000 25, 000 
lowa-Ilinois Gas and Electric Company 120, 000 14, 400 
Long Island Lighting Company 620, 000 62, 000 
Philadelphia Electric Company 2, 500, 000 300, 000 
Potomac Electric Power Company 800, 000 5, 000 
Rochester Gas and Electric Corporation 450, 000 45, 000 
The Southern Company (Incorporated) 
Alabama Power Company 800, 000 80, 000 
Georgia Power Company 800, 000 80, 000 
Gulf Power Company 200, 000 20, 000 
Mississippi Power Company 200, 000 20, 000 
The Toledo Edison Company 500, 000 50, 000 
Westinghouse Electric Corporation 1, 000, 000 50, 000 
Wisconsin Electric Power Company 300, 000 150, 000 


TOTAL $23, 540, 000 $2, 051, 400 


The letters which evidence these contributions commitments 
are contained in Exhibit XXIV to the PRDC Application for License and 
are incorporated by reference in this testimony. These commitment 
letters are unconditional except that they provide for obtaining the 
approval, where necessary, of any appropriate regulatory commission. 


Every contributing company has either obtained such permission, or 


has notified PRDC that no such permission is required and has accord- 


ingly waived this condition. 
Loan Agreement. The amount to be borrowed will be obtained 


under a Loan Agreement dated October 30, 1956, between PRDC and 


J. P. Morgan & Co., Incorporated; Bankers Trust Company; Chase 


Manhattan Bank; First National City Bank of New York; City Bank 


Farmers Trust Company; and Bankers Trust Company, as Trustee 
under an Agreement with American Brake Shoe Company dated May 17, 
1940; and J. P. Morgan & Co., Incorporated, as Agent. A copy of the 
Loan Agreement is included as Exhibit XXII to the PRDC Application 
for License and is incorporated by reference in this testimony. As 
Chairman of the Financial Committee of PRDC, I have been in active 
charge of the negotiations for the loans provided by the Loan Agreement. 
Under the Loan Agreement, the banks agree to make loans to PRDC 
from time to time, prior to December 31, 1958, in the aggregate 
principal amount of $15, 000, 000, and PRDC agrees to borrow not less 
than $2, 000, 000 on March 31, June 30, September 30 and December 31, 
1957, and not less than $1, 750, 000 on March 31, June 30, September 30 
and December 31, 1958. PRDC has an option on any one or more of 
the above borrowing dates, upon the giving of appropriate notice, | to 
borrow additional amounts not to exceed $1, 000, 000 at any one time. 
Such additional amounts, if borrowed, will reduce the future commit- 
ments of the banks pro rata, and will apply against the borrowing obli- 
gations of PRDC in the inverse order of the dates for such borrowings. 
Notes evidencing the borrowings are to mature on June 1, 
1970, and will bear interest at 4. 35 per cent per annum, payable semi- 
annually on January 1 and July 1 of each year. Payments on the|prin- 
cipal indebtedness will begin in 1964. As the construction of the Enrico 
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Fermi Atomic Power Plant is scheduled to be completed in December, 
1959, it will be observed that payments on the principal of such borrow- 
ings are not required until well after the plant will be in operation. 

The Loan Agreement is to be secured by a Guaranty Agree- 
ment in the form set forth as Annex C to the Loan Agreement to be 


executed between the lending banks and certain companies. The com- 


panies who have agreed to execute this Guaranty Agreement, and the 


percentages of the principal and interest of the loan which each has 
agreed to guarantee, are as follows: 


Per cent of 


Central Hudson Gas & Electric Corporation 
The Cincinnati Gas & Blectric Company 
Columbus and Southern Ohio Electric Company 
Consumers Power Company 

Delaware Power & Light Company 

The Detroit Edison Company 

lowa-Ilinois Gas and Electric Company 
Long Island Lighting Company 

Philadelphia Electric Company 

Potomac Electric Power Company 
Rochester Gas and Electric Corporation 
The Southern Company (Incorporated) 
Wisconsin Electric Power Company 


NOoOONS 
oooco 


TOTAL 


Copies of letters from such guarantors, embodying their 
agreement to execute the Guaranty Agreement, are included as Exhibit 
XXIII to the PRDC Application for License and are incorporated by 


reference in this testimony. 


These letters, like the contributions commitment letters 
(Application for License, Exhibit XXIV) are unconditional except |as 
they provide for approval, where necessary, of any appropriate regu- 
latory commission. With only a single exception, The Cincinnati Gas 
& Electric Company, every such company which is required to obtain 
this permission has, as of this date, either received any necessary 
approval or has an application pending therefor. The Cincinnati Gas & 
Electric Company has advised PRDC that it intends to file such an 
application shortly. 

Upon receipt of all such approvals as are required, the 
Guaranty Agreement will be duly executed. No such approval has been 
denied, and no member company has indicated that any difficulty is 
anticipated in obtaining necessary regulatory commission approval. 

I am advised by counsel that the Loan Agreement constitutes 
a commitment to lend PRDC $15, 000, 000 in accordance with a stated 


schedule, subject to execution of the Guaranty Agreement (Annex C 


thereto), as therein provided, and subject to the additional conditions 


set forth in paragraph 2. 4 of the Loan Agreement. These additional 
conditions are of the general character normally found in such loan 
agreements, and I am confident that they will be met by the stated 
dates. 

Among the conditions set forth in paragraph 2. 4 of the Loan 


Agreement are that a Steam Agreement between PRDC and The. Detroit 


Edison Company, and an Operating Agreement between PRDC and the 
AEC, must be executed and be in full force and effect at the time the 
loans are made. On October 20, 1956, PRDC and The Detroit Edison 
Company executed such a Steam Agreement, providing for the purchase 
by The Detroit Edison Company from PRDC of steam produced at the 
reactor plant. A copy of this Steam Agreement is included as Exhibit 
XXV to the PRDC Application for License, and is incorporated by ref- 
erence in this testimony. A Service Agreement between PRDC and The 
_ Detroit Edison Company, dated October 20, 1956, has also been executed. 
It is included in the Application for License as Exhibit KXVI, andis 
aiso incorporated by reference in this testimony. 

PRDC and the AEC are now in the process of negotiating an 
Operating Agreement, providing, among other things, for the conduct 
of certain technical, consulting and experimental services by the AEC, 
including critical and other experiments, to test the nuclear properties 
of the proposed PRDC reactor. An outline of the services to be rendered 
to PRDC by the AEC under this proposed contract is set out in Exhibit 
XX to the PRDC Application for License, which is incorporated by 
reference herein. 


Projected Cash Flow. Arthur Andersen & Co., accountants 


to PRDC, have prepared at my request a statement of Source and Appli- 


cation of Cash During Construction Period of the PRDC Reactor on the 


basis of estimated construction costs and expenses, and of anticipated 


receipts from the contributions and loans which I have just described. 
This statement is included in the PRDC Application for License as 
Exhibit XXVIII, and is incorporated by reference in this testimony. 
From Schedule 1 of this statement, it will be seen that PRDC 
will have adequate funds to meet its scheduled expenditures in each year 
of construction and in the scheduled pre -operational test year, 1960. 
In addition, it will have each year a substantial cash balance available 
for general corporate purposes; the cash balance anticipated to be jon 
hand at the end of 1960 is $3, 499, 000. Allowance for contingencies, of 
course, has also been included in the estimated construction cost figures 
set forth in more detail in Exhibit XXVII to the PRDC Application for 
License to which I have heretofore referred. 


The estimates of plant expenditures, interest, property taxes, 


administration expenses and direct research and development cost given 


in the Arthur Andersen statement are in accord with those contained in 
Exhibit XXVII, and are in my opinion realistic. 
The projections included in Schedule 1 of Exhibit XXVIII 
are based on the assumption that PRDC will be subject to no federal 
income tax liability. This assumption is supported by the opinion of 
PRDC's tax counsel, Mr. Roswell Magill, that the company is exempt 
from Federal income taxation as a non-profit scientific organization 
and that its application for exemption filed under Section 501 of the 


Internal Revenue Code should be granted. This opinion is included in 


the PRDC Application for License as Exhibit XXX, and is incorporated 
by reference in this testimony. Mr. Magill states that if, contrary to 
his opinion, PRDC is not held to be exempt as a scientific institution 
the difference between the construction cost of the PRDC plant and the 
cost of 2 conventional plant which would produce the quantity of steam 
required to operate turbine generators of 150, 000 kw capacity could be 
considered deductible for tax purposes as research and developmental 
expenses to PRDC. 

The staff of PRDC has estimated that the cost of a conventional 
plant in this part of Michigan which would produce the quantity of steam 
required to operate turbine generators of 150, 000 kw capacity, after 
allowing for escalation in costs during the construction period ending in 
1959, would not exceed $13, 200,000. Schedule 4 of the Arthur Andersen 
statement of Source and Application of Cash During Construction Period, 
to which I have previously referred (Exhibit XXVIII), shows that the 


excess of adjusted estimated plant expenditures, less site improvements, 


over this conventional steam plant cost of $13, 200, 000 is $14, 082, 900. 


This amount, which represents additional expenses attributable to the 
experimental nature of the plant structure and equipment, can, in the 
opinion of PRDC's tax counsel, properly be considered as deductible 
research and development expenses. 

Schedule 2 of the Arthur Andersen statement accordingly 


presents estimated cash receipts and expenditures on this basis for 


each of the years 1956-1960. While the available cash balances at the 
end of each year are somewhat smaller than if the company were totally 
exempt from federal income tax, they are still substantial. At the end 
of 1960 the cash balance on hand would be $2, 995, 900. 
Accordingly, I believe that we have adequate assurance that 
PRDC is financially qualified to carry through to a successful conclusion 
its construction and pre-operational testing of the proposed Enrico Fermi 


reactor. 


Financial Qualification to Assume Responsibility for 
Payment of Charges for Special Nuclear Material and to 
Undertake and Carry Out the Proposed Use of Special 
Nuclear Material for a Reasonable Period of Time 


The Application for License filed by PRDC requests a license 
for a twenty-five year period. 

The period projected for the experimental operation of the 
reactor plant, upon completion of the test year (1960), is ten years. 
We feel that at least ten years will be required to study adequately the 
economic and technical aspects of the operation of the fast breeder 
reactor as a facility for the production of steam usable for the genera- 
tion of electricity. 

It is difficult to predict what the operating costs and revenues 
of the project will be during a future operating period, or what the 
ultimate disposition of the reactor will be, because of the rapid changes 
which are occurring in the field of atomic energy; our assumptions, how- 
ever, are based on the best information available to us at this time. 
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Revenues to PRDC during the period of operation will be 
realized from the sale of steam to The Detroit Edison Company and 
from credits for the delivery of plutonium to the AEC. The Detroit 
Edison Company will construct turbine electric generating facilities 
adjacent to the reactor and will purchase the steam produced by PRDC, 
in accordance with the terms of the Steam Agreement which I have al- 
ready mentioned (Exhibit XXV to the PRDC Application for License). 

In addition to steam, the Enrico Fermi reactor will produce plutonium 
by upgrading depleted natural uranium. This important aspect of the 
project is one of the chief reasons for expediting the development of the 
breeder reactor; for only by developing an efficient method of upgrading 
the non-fissionable uranium isotope U-238 can we substantially extend 


the supply of atomic fuel. Under the provisions of the Atomic Energy 


Act of 1954, title to all special nuclear material, which includes pluto- 


nium, can be held only by the Government of the United States, but PRDC 
will be paid for plutonium produced in its reactor, or will receive a 
credit for its value. ; 

Projected Cash Flow. Arthur Andersen & Co. has prepared, 
at my request, a statement of Source and Application of Cash During 
Period of Operations. This is included in the PRDC Application for 
License as Exhibit XX1X, and is incorporated by reference herein. In 
preparing such statement Arthur Andersen & Co. has used estimates of 


receipts from plutonium, fuel costs and reprocessing costs prepared 
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by PRDC, which reflect the following assumptions: (i) that the present 
prices for the grades of plutonium to be produced will continue in effect 
during the operating period; (ii) that the present charges for the use 
and burn-up of special nuclear material will remain in effect during the 
operating period; (iii) that the charges for the use of special nuclear 
material will, under the Power Reactor Demonstration Program, be 
waived for the first five years of operation; and (iv) that the reprocess- 
ing costs will be those which have been discussed by PRDC with 
representatives of the Reactor Development Division of the AEC, ;which 
Division will supervise the reprocessing services rendered to licensees 
by the AEC under the Power Demonstration Reactor Program. 
I wish to stress the fact that while these assumptions are 
based upon the best information available to us at this time, their 
reasonableness is peculiarly within the knowledge of the AEC. 
By reference to Exhibit XXIX, it will be noted that total 
estimated receipts from the sale of steam for the proposed ten-year 
operating period amount to $43, 466, 000, and estimated receipts from 
the production of plutonium amount to $48, 623,000. Major items of 
expense, such as production, core processing, blanket processing and 


fuel-cycle costs, are estimated at $19, 393, 000, $5, 710, 000, $7, 327, 000 


and $27, 603, 000, respectively. Schedules 1 and 2 of Exhibit XXIX 


have been prepared on the basis of different assumptions with respect 


to the treatment of PRDC for federal income tax purposes, in the same 
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manner as I have heretofore explained with respect to the preparation 
of Schedules 1 and 2 of Exhibit XXVIII, Source and Application of Cash 
During Construction Period. 

It will be noted that Schedule 1 of Exhibit XXIX indicates that, 
taking into account temporary borrowings, receipts for the ten-year 
operating period are $95, 184,900, and expenditures, including repay- 
ment of long and short-term borrowings, are $91, 183, 700, thus result- 
ing in a total cash gain of $4, 001, 200 and leaving a cash balance at the 
end of the period of $7,500, 200. In addition, PRDC will have each year 
a cash balance available for general corporate purposes. 

Schedule 2 of Exhibit XXIX, which is based on the assumption 
that the company will have income tax liability, indicates that the cash 
balance at the end of the ten-year operating period will be $3, 381, 000 
and that adequate cash balance will be available for general corporate 


purposes during each of the years of operation. The temporary bank 


loans during certain years are somewhat larger in this case, however, 


because of allowance for income taxes. 

In making our financial projections for both the construction 
and operating periods we have based our assumptions on the most re- 
liable information available to us, and have had this data carefully 
evaluated by our staff and by expert consultants. The Financial Committee 
of PRDC has carefully reviewed the company's financial projections and 


has concluded that such projections are reasonable under all the 


circumstances and provide a sound basis for going forward with 
the program. 
In view of the substantial financial resources of the member 
companies of PRDC, the large expenditures which they have made and 
are committed to make in support of its objectives, and the estimated 
financial results to which I have testified, I am confident that PRDC 
will have the necessary resources not only to meet the AEC charges for 
the use and burn-up of the special nuclear material but also to meet 


successfully all other financial requirements during the proposed ten- 


year operating period of the Enrico Fermi reactor. 


Management Responsibilities. As has been noted heretofore, 
the management of PRDC did not authorize the filing of the Application 
for License with the AEC until it was assured by its staff and consulting 
technicians, engineers and physicists that the health and safety of the 
public could not possibly be endangered by the construction of the fast 
breeder reactor at its proposed site in Monroe County, Michigan, | and 
that any problems requiring solution with respect to the operation of the 
reactor could be satisfactorily resolved. The management of PRDC is, 
of course, aware that further important research and experiments are 
to be conducted during the construction period, and in fact has arranged 
for the conduct of a substantial amount of such research and experimental 
work, in order to provide further experimental evidence that its re- 


actor can, when constructed, be operated safely. We consider that the 


most important contribution we can make in expediting the development 


of the use of atomic energy for the production of electricity is to pro- 


ceed with the construction of the proposed fast breeder reactor in re- 
liance upon the advice of our staff and consultants. Before the plant is 
placed in operation all essential safety experiments will have been con- 
ducted. We will not place the plant in operation unless these experiments 
satisfy both the AEC and the staffs and consultants of PRDC and APDA 
that the reactor can be operated without endangering the health and 

safety of the public. We are confident that this will be the case and 

that it is in the best interest of the public for the construction of this 


project to go forward without unnecessary delay. 


UNITED STATES OF AMERICA 


ATOMIC ENERGY COMMISSION 


In The Matter Of 


POWER REACTOR Docket No. F-16 
DEVELOPMENT COMPANY 


DISTRICT OF COLUMBIA, ss: 


I, ERNEST R. ACKER, being duly sworn, state that Iam 


the Ernest R. Acker referred to in the foregoing statement, that lit is a 


true and correct copy of testimony prepared by me to be presented in 
the above-entitled proceeding and that the statements contained therein 


are true and correct to the best of my knowledge, information and belief. 


Ernest R. Acker 


Subscribed and sworn to before me 


this day of , 1957. 


Notary Public, D. C. 


My commission expires: 


(Notarial Seal) 
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TESTIMONY OF HANS A. BETHE, 
PROFESSOR OF PHYSICS, CORNELL UNIVERSITY 


(1) Biography and Qualifications 
My name is Hans A. Bethe. I am John Wendell Anderson Professor of 


Physics at Cornell University. I was born in Strassburg, Alsace-Lorraine, on 
July 2, 1906. I studied at the Universities of Frankfort and Munich and ob- 
tained the degree of Doctor of Philosovhy in Physics from the University of 
Munich in 1928 From 1928 through 1933 I taught theoretical physics at the 
Universities of Frankfort, Stuttgart, Munich and Tubingen. From 1933 through 
1935 I was lecturer at |the Universities of Manchester and Bristol in Ingland. 
I came to Cornell University as an assistant professor in 1935 amd have been 
a full professor since 1937. 

My general field is theoretical physics. My work from 193 to 
19h0, and again since 1916, has been chiefly in nuclear physics. In 193k 
intensive study of this subject was just beginning. Many experimental data 
were constantly obtained, and one of my main activities was to correlate these 
data, to interpret them and to obtain from them a theoretical understanding 


of the structure of atomic nuclei and of the reactions between them. In 1936 


and 1937 I wrote three comprehensive review articles, together of the length 


of an average book, on nuclear physics. These articles were frequently re- 
printed and served for about 15 years as the standard textbook from which 
students as well as active research workers in the field obtained their in- 


formation, in this country as well as abroad. 
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A large fraction of my research work before the War was spent on 
investigating the proverties of neutrons, While not doing any experiments 
myself, I kept in close contact with the experimental work on neutrons at 
Cornell University. Our University was a pioneer in this field; in particu- 
lar we developed the first accurate neutron velocity selector to study the 
resonances in the interaction of slow neutrons with nuclei. 


I also worked on the energy generation in stars by means of nuclear 


reactions. My theory of this process, first developed in 1938, ig generally 


regarded as the explanation of the large energy production in the [sun and 
other stars. For this work I received two A. Cressy Morrison prizes from 
the New York Academy of Sciences and the Henry Draper Medal from the National 
Academy of Sciences. 
I am a member, among others, of the National Academy of |Sciences, 
the American Philosophical Society and the American Physical Society. I was 
President of the latter society in 1954. I hold four honorary degrees of 
Doctor of Science, fram Brooklyn Polytechnic Institute and from the Univer- . 
sities of Denver, Chicago, and Birmingham, Ingland. 
Early in the War I became engaged in war research. My first war 
work, in 190, was concerned with the penetration of armor by projectiles. 
This work has been extended by other scientists and the results have been 
widely used by Ordnance experts, and as far as I kmow still form the basis 
of understanding of armor penetration. 
Next I was asked to work for Division 8 of the National|Defense Re- 
search Council which was concerned with shock waves produced by explosives, 
especially in air and water. During 19l1 and 192, I wrote three) papers on 


the subject of shock waves. 
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Early in 1942 I started work for the Radiation Laboratory at MIT which 
was concerned with the development of Radar. 

In the summer of 192 I was asked to join a small group of theoretical 
physicists in Berkeley, California, under the direction of J. R. Oppenheimer 
which was set up by the "Metallurgical Project" at Chicago. The purpose of 
the Metallurgical Project was to obtain a chain reaction in ‘uranium and then 
to use this chain reaction for the manufacture of plutonium, The task of our 
theoretical group was to study methods by which nuclear explosions could be 


obtained from fissionable material. ‘This group was the core of the later 


Los Alamos Scientific Laboratory which was started in April 1943. 


I was a member of the Los Alamos Scientific Laboratory from its be- 
ginning. When a definite organization of the Laboratory was adopted, I was 
appointed Chief of the Theoretical Division of the Laboratory and remained in 
that position until December 195, after the end of the War. Our Division was 
responsible for all calculations concerning the atomic bomb, and for most of 
its conceptual design. ‘In particular we had to devise methods to calculate 
the diffusion of neutrons in fissionable material and in reflectors, methods 
which have later proved/useful for the study of reactors. We had to calculate 
the course of a nuclear explosion before any one was ever observed. I an, 
therefore, thoroughly familiar with calculations of nuclear explosions and with 
the conditions that are required for such explosions. We also studied ordinary, 
nonnuclear explosions and the behavior of materials when hit by the shock from 
ordinary explosions. While all this work wes carried out by a large group of 
people in my division, at one time more than 80 individuals, I kept in close 
contact with all phases! of the work and contributed myself to the solution of 
many of these problems. 

For my work at Los Alamos, I received the Medal for Merit, the highest 
decoration that cam be awarded to a civilian by the United States Government. 
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After the War, I returned to Cornell University. However, I kept 
in close contact with the development of atomic energy both for war and for 
peaceful purposes. In the first place, I became a consultant to the Los 
Alamos Scientific Laboratory. This involved further work on nuclear weapons, 
but in addition it served to keep me informed on new methods to estimate 
nuclear explosions, and on new calculational methods for neutron diffusion. 
I also kept informed on the newest measurements of nuclear cross sections 
and participated in the interpretation of some of these which are jparticu- 
larly imoortant for fast breeder reactors. 
In addition, I became a consultant to several Laboratories con- 
cerned with the design of atomic reactors, I worked particularly |intensively 
with the Knolls Atomic Power Laboratory (KAPL)at Schenectady, from its found- 
ing in 1916 until approximately 1950. After this time, KAPL became involved 
in very special problems relating to Naval Reactors, and although | I’ continued 
as a consultant, I spent much less time on this work. From 1946 to 1950, when 
I did participate actively, the major project of KAPL was the design of a 
breeder reactor, which was first intended to work with neutrons of intermediate 
energy and later with fast neutrons. In this connection, I stimlated and 
closely followed a program to determine experimentally a certain quantity, 
the ratio of capture to fission in U235 and Pu, which is decisive for the 
breeding oualities of the breeder reactor. Many novel experimental techniques 
were invented by the Knolls Atomic Power Laboratory in connection with their 


fast breeder work. About 1949, I wrote a report for KAPL on the safety of 


| 
their proposed reactor, in particular on the mild nuclear explosion which 


could occur as a result of a possible nuclear accident. This report is, to 
my knowledge, the first report on the theory of nuclear accidents of power 


reactors. 
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I also consulted for NEPA, a project for nuclear propulsion of air- 
craft, from 1946 to 1951, ‘and since 1951 for Oak Ridge National Laboratory. 

In these two contracts, I'was chiefly concerned with the theory of the 
shielding of reactors. 

Since the end of the War I have been a member of several committees 
of the United States Government. ‘They included the Committee on Atomic Energy 
of the Research and Development Board of the Department of Defense, from 1952 
to 195k, the Nuclear Panel of the Scientific Advisory Board to the U. S, Air 
Force from 1953 to 195i, and the Scientific Advisory Committee to the Office 
of Defense Mobilization at present, in addition to minor committees. 

I have continued my teaching and my research in pure physics at 
Cornell University. From September 1955 to July 1956, while on leave from 
Cornell University, I was! Visiting Professor of Physics at the University of 
Cambridge, England. During this time, I had an opportunity to study the 
British Atomic Energy effort, in particular on the fast breeder reactor. I 
was a member of the United States' team to exchange information on the fast 
reactor with the United Kinrdom. I was also a member of the U. S. delegation 


to the Geneva Conference on Peaceful Application of Atomic Energy in August 1955. 


Since 1953 I have been a consultant t® Atomic Power Development 


Associates, Inc. (APDA), and the Study Group which preceded it. This group 
was first know es the Dow-Detroit Hdison Study Group, and then was reorganized 
as APDA. Pursuant to a contract between APDA and Power Reactor Development 
Company (PRDC), APDA provides nuclear and other technical services to PRDC. 

I understand that this contract between APDA and PRDC is included in the 

PRDC Application for License as Exhibit XI. In connection with my work for 
APDA, I have become generally familiar with the proposed design for the 

Enrico Fermi Reactor, as'set forth in APDA-115, included as Exhibit XA to 
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the PRDC License Application, as amended. I have worked on some phases of 
this design as an APDA consultant, and in particular on problems related to 
its safety and the testing of its safety. In connection with this work, I 
have become familar with the work of Argonne National Laboratory on| fast 
reactors, and with the theoretical work of Nuclear Development Associates, 
Inc. (NDA) in White Plains, New York on the same subject. I have read the 
testimeny to be given in this proceeding by Dr. Norman Hilberry of Argonne 
National Laboratory, as well as that to be given by Mr. A. Amorosi, 
Mr. Walter J. McCarthy and Mr. Kenneth Davis. 
(2) Principles of Fast Reactors 

A reactor is a device in which the energy of the fission jof uraniun 
is converted into heat. In a power reactor this heat is removed in such a 
way as to permit further conversion into electricity by a conventional gener- 
ator. 

The most important ingredient of a reactor is the atomic | fuel which 
is 0235 in practically all the reactors so far constructed. In the future, 


plutonium and 233 may also be used as reactor fuels. The reactor|works by 


means of neutrons which cause fission in the 235 nuclei. The power produced 


is directly proportional to the rate of this fission. When no neutrons are 
present in the reactor, no power will be produced. 
In each fission of 235 about 2.5 neutrons are set free from the 
nucleus. Some of these neutrons leak out of the reactor, others are captured 
in the structural material or in the coolant, some will be captured by another 
nucleus of 235, A certain fraction of the neutrons captured in ye35 nuclei 
will cause another fission. If, on the average, one of the neutrons emitted 
in each fission causes another fission, a self-sustaining chain reaction will 
result; the number of neutrons will then remain constant, and the power will 


be steady. 
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In general, this will not be exactly the case. We define the milti- 
plication facter k which'is the number of fissions produced on the average by 
the neutrons originating from one fission. If k =1, the power is steady. 

If k is greater than one, the number of fissions in the next generation will 
be greater than that in the last generation and the power will increase with 
time. If the mltiplication factor k is less than one, the power will decrease 
with time, The difference k ~- 1 is often called the reactivity or sometimes 
the excess reactivity of the reactor, and is often denoted by Ak. 

The reactivity is controlled by control rods. Three different ways 
have been proposed and used for controlling a reactor, The first is to vary 
the amount of fuel in the reactor, i.e. to have some fuel rods which can be 
moved in and out of the reactor, The second method is to have rods made of 
a substance which absorbs neutrons strongly, these are called poison rods. 
Finally, part of the reflector may be made movable, this then controls the 
leakage of neutrons from the reactor. 

The most common type of control is by poison rods. When such a con- 
trol rod is inserted into the reactor, more neutrons will be absorbed by it, 
fewer neutrons will be available to make fission in U239 and hence the muilti- 
plication factor will drop. The control rod works like a combination of 
brake and accelerator in an automobile, and just as a car can be accelerated 


or decelerated at will,!so the power of a reactor can be regulated by the con- 
trol rod. The ease with which the reactors I have seen respond to controls 


is most impressive. 


By the fission of 235 > energy is developed. This energy heats the 


fuel 9235, This heat is taken away by the coolant, which is normally a fluid 


circulating through the! reactor. Most of the reactors so far built are cooled 


with water. Some are cooled with liquid sodium, including the proposed PRDC 
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reactor. The sodium will in turn give its heat to water which is! thereby 


transformed into steam, and the steam drives the electric generator. In 
several designs, including the PRDC design and that of EBR-II, which is to be 
constructed by Argonne National Laboratory, the transfer of heat from sodium 
to water is not done directly but through an intermediate heat exchange 

Nuid as an added precaution to prevent release of radioactivity as a result 
of a chemical reaction between sodium and water. 

The proposed PRDC reactor is a fast reactor. This name refers to 

the speed of the neutrons in the reactor. The neutrons come out of a fission 
with speeds of about ten thousand miles per second, In some types of reactors 
they are permitted to collide many times with atomic nuclei, and jin each such 
collision they lose some of their speed, until their speed is reduced to about 
“one mile per second. They are then called thermal neutrons, and |reactors in 
which this process goes on are called thermal reactors. In a thermal reactor 
most of the fissions are caused by thermal neutrons, and only very few neutrons 
are able to cause fissions while they are fast. The substance which slows 

the neutrons down from ten thousand to one mile per second is called the moder- 
ator. The best moderators are materials which contain many nuclei of low atomic 
weight such as hydrogen or carbon, ice. materials like water or graphite. 

In a fast reactor the use of a moderator is avoided as|far as possible. 

Then the neutrons remain fast and will make fissions while their|speed is still 


several thousand miles per second rather than one mile per second, In order 


to accomplish this all materials containing hydrogen are kept away from the 


reactor core. This is one of the main reasons why sodium is used as a coolant. 
Bven the amounts of sodium and of structural materials like stainless steel 


in the reactor core are kept to a minimum, in order not to slow down the neutrons. 
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The purpose|of keeping the neutrons fast is to accomplish breeding. 
This means that the reactor regenerates its own fuel, and if possible produces 
additional fuel. In order to accomplish this, the materials in the reactor 
must be so arranged that most of the neutrons which do not cause fission are 
captured in the common isotope of uranium, 238, If this happens, 238 is con- 
verted into plutonium) which is a very good atomic fuel. This conversion is 
the process by which plutonium is produced in the big Hanford and Savannah 
River reactors of the Atomic Energy Commission. However, in these reactors, 
which are not fast reactors, less plutonium is produced than 235 is consumed, 
It has been shown, both by calculation and by experiment, that in a fast 


reactor the production of plutonium will be greater than the consumption of 


235, Ultimately when plutonium can be used as a fuel for a fast reactor, 


one hopes to produce in a breeder at least 1.5 plutonium atoms for each vlu- 
tonium atom used up as fuel. Such a breeder would then be like a coal furnace 
which makes more coal than it uses up. 

It is clear|that a breeder will be of the utmost importance for a 
large scale atomic power economy. It is likely that in 30 to 50 years, a large 
fraction of our power will be derived from atomic energy. This will only be 
possible if the supply of atomic fuel is very great. Breeders seem to me in- 
dispensable for this purpose. Since power demands increase constantly and at 
a rapid rate, a very large supply of atomic fuel will be required. 

Indeed, one!of the most compelling reasons for developing atomic power 
is te extend our fuel reserves. We hear that our natural oil supply will be- 
come insufficient in two or three decades, and that coal reserves, although 
much larger, are also,limited. Atomic power was discovered just in time to 
prevent serious worry about our fuel reserves. However, if we use only the 
isotope 0235 which is directly fissionable, then all the uranium reserves now 
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known to exist in the world will give less energy than the known reserves of 
coal. This is because 9235 is only .7 per cent of the uranium we find in 
nature. If we learn to use breeders we can use all the uranium instead of 


just the 235, because a breeder will convert the non-fissionable but fertile 


material 7238, which constitutes 9963 per cent of natural uranium, into the 


fissionable material plutoniun. This will extend the supply of atomic fuel 
more than a hundred-fold. Only if we succeed in doing this will atomic energy 
give us a real improvement in our fuel reserve; in this case the unanium reserves 
will outlast the reserves of our fossil fuels more than SO times. |The develop- 
ment of breeders is, therefore, a most important measure of conservation of 
our precious atomic fuel. 
Other countries have fully recognized the importance of breeders. 
This is particularly true of Great Britain, which has the greatest| need for 
atomic power because of the high cost of mining coal from partly exhausted 
coal fields and because of an actual shortage of coal which goes hand in 
hand with this. Britain has therefore taken the lead in the actual construc= 
tion of atomic power reactors, snd in its program is including fast breeders 
in an important way. They started their breeder development in 1951, and 
are now expecting to put a full scale breeder reactor into operation in 1958. 
‘This means that they are now several years ahead of our development in this 
field. Even little Belgium is thinking seriously of the development of breeder 
reactors. In the United States, we had an initial lead in this field. The 
Argonne National Laboratory built an experimental breeder reactor| of about 
1000 ktlowatts power as far back as 1950. This reactor, EBR-I, has given much 
scientific information, and in particular, has definitely established that 
breeding is possible. But high power breeders will not be completed for 
several years. As I have already mentioned, Argome is planning ‘another 
breeder, EBR-II, this one to be of intermediate power. The only (full scale 


power breeder on which design has progressed substantially, however, is the 


proposed PRDC reactor. 

The construction of this plant, and the simultaneous research and 
development program of APDA, and of the U. S. Atomie Energy Comission, will 
help to restore to the United States the leadership in this important section 
of the atomic power program, and will substantially extend the frontiers of 
technical knowledge in this area. The simultaneous pursuit of programs of 
research, development and construction has become standard in the fast-moving 
field of atomic energy ‘and is necessary in order to keep abreast or ahead of 
our competitors. The expeditious construction of a full-scale breeder is in 


my opinion an essential step in any large-scale program of developing economi- 


cally feasible nuclear power. 


Hazards 
The mere construction of a reactor without the introduction of 


nuclear fuel involves no hazard to the public, since such construction is 
performed in the same manner as the construction of any building, industrial 
plant or power plant. ‘No possibility of the creation of any miclear hazard 
exists until nuclear material is present. can envisage no danger to the 
United States or its security arising from the construction of a reactor 
plant. 

After nuclear fuel has been introduced into the nuclear reactor and 
the reactor is put into operation, it is still impossible that the reactor 
ever explode like an atomic bomb. There is no way in which this could ever 
happen. The hazards we are speaking of in muclear reactors do not lie in any 
violent explosion, but in the possibility that the radioactive fission pro- 
ducts which have been formed by the operation of the reactor get released into 


the atmosphere and thereby cause a radiation hazard for the surrounding area. 
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When we talk about these hazards, we must have clearly in|mind that: 


we are talking about extremely remote possibilities, The probability of nuclear 


accidents leading to dangerous release of radioactive substances from a reactor 

is incomparably smaller than that of the most freakish accidents we occasionally 

read of in the newspapers and very much smaller than that of the rarest diseases. 

The reason why accidents to reactors are so improbable is that they| are designed 

in such a way that one failure, such as carelessness of the operator or failure 

of one mechanical component of the reactor, by itself can never lead to an 

accident. Of course, every mechanical component is designed and built with 

the greatest of care, and the operators are highly trained and competent. 

But still, an oversight by the operator will not by itself lead to| an accident 

because mechanical devices will teke over and insure safety, and the failure 

of the mechanical component will not cause trouble, since other mechanical 

devices will still operate and shut the reactor down if necessary Only if 

two or three, or in important cases even more, major failures occur simultane- 

ously is there even a chance of an accident. Since each component has only 

a very small chance to fail, because of its careful construction, |the simal- 

taneous failure of several independent components is almost unbelievably small. 

We have, as it were, in each situation several strong and independent lines 

of defense. 
As I have said, the hazerd of nuclear reactors is due tp the radio- 

active substances in it. Their presence arises as follows. In the fission 

process the uranium nucleus splits into two smaller nuclei. Most of the re- 

sulting fission fragments are radioactive, that is, they change into still 

other nuclei in the course of time and in doing so they emit radioactive rayse 


The hazard potential in a reactor is, therefore, determined by the amount of 
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fission products which are contained in the reactor. This amount depends primarily 
upon the power of the reactor. The reactor which PRDC proposes to pe 

has only moderately high ipower, 100,000 kilowatts of electrical power or 300,000 
kilowatts of heat. At least one other reactor whose construction has been 
approved will have more than twice this power. 

The amount of fission products in a reactor does not depend on the 
mass of 235 in the reactor. This mass is indeed high in a fast reactor. In 
the PRDC reactor, for instance, it will be about 85 kilograms or a little 
over 1,000 lbs., which is about twice as mch as in a thernal reactor of simi- 
lar power working with enriched and solid fuel. However, this is compensated 
(for the present consideration) by the fact that at any given time there are 
fewer radioactive fission product nuclei per pound of U3 in the fast reactor. 
In fact, if a reactor is|operated for a very long time -- many years -- always 
at the same power, and if none of the fission products are removed, then the 
total amount of radioactivity in the reactor will depend only on the power 
at which it has been operated, and will be propertional to that power. Even 
the distribution of fission products among verious chemical species is nearly 
the same for a fast as for a thermal reactor, and the small existing differences 
have no influence on the hazard. 

Actually, the fuel elements from a reactor are unloaded periodically, 
and are reprocessed chemically to remove the fission products. The used-up 
fuel elements are replaced by fresh ones in a reloading process. In a fast 
reactor, the reloading period is usually relatively short; in the PRDC reactor, 
for example, it is planned to reload and replace some of the fuel elements 


every week, and my given fuel element will stay in the reactor only about 


12 weeks. This means that some of the long-lived fission products will be 
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present in much smaller amounts than in a reactor which is reloaded Tess fre- 
quently, as is often the practice in thermal reactors. These long-lived 

fission products, and especially strontium-90 which is among them, are gener- 

~ gly considered particularly harmful biologically, and keeping their concen~ 
tration down will reduce possible hazards. Thus, the PROC reactor will actually 


contain slightly lesser amounts of dangerous fission products than a typical 


thermal reactor of the same power. But the main point is that a fast reactor 
does not contain any more fission products, or any more hazardous fission 
products, than a thermal one. 
In normal operation of any reactor the fission products) are enclosed 
within the reactor and cannot escape. Their radiation cannot get] out even into 
the building surrounding the reactor, let alone to the surrounding country. 
This protection from radiation is generally accomplished by a shield made of 
concrete ami iron or lead or other material which is especially designed to 
prevent radiation from escaping. A large amount of knowledge exists on shield 
design, and substantial protection can be afforded by a properly designed 
shield. In my opinion, the shield prepared for the PRDC reactor jis conser- 
vatively designed and no fundamental question exists as to its functional 
safety. 
Te only hazard,then, could come from a release of the |fission pro- 
ducts from their normal confined location in the uranium inside the reactor. 
Protection against this can be provided by adequate containment; fission pro- 
ducts can be released only if the several containing vessels which usually 
surround the reactor were to break in succession. For example, in the pro- 
posed PRDC design, as disclosed in the Tdicenss Application as amended, the 
reactor itself is enclosed in the reactor vessel, a strong steel| vessel which 
will stand up under considerable pressure. Outside this is the graphite pri-, 
mary neutron shield which is surrounded by the primary shield tank, again 
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of steel. A heavy concrete and steel biological shield surrounds the primary 
shield tank and the entire system is located in the reactor compartment, a 
sealed region filled with an inert gas. The reactor compartment is below the 
operating floor of the reactor building, and the outside wall of this building 
consists entirely of a strong steel shell. 

The primary containment is by the reactor vessel, and every precau- 
tion is taken to design this vessel with the greatest care. Precautions are 
taken against a large number of conceivable causes for its mechanical failure. 
One of these might be heat shock, i.e., sudden change of temperature of the 
sodium coolant; elaborate precautions are taken against this affecting the 
vessel. Another cause of trouble might be chemical action between sodium and 
water; strong safeguards are taken against this. Mechanical shock might be 
still another and this also is guarded against. 

Of course, none of these various conceivable causes of failure of 
the reactor vessel is peculiar to a fast reactor. Heat shocks may occur just 
as easily in water-cooled thermal reactors as in fast reactors. Also, sodium 
cooling is not peculiar to fast reactors but has been used in intermediate- 
energy ones and is being incorporated in some thermal reactors, due to its 
great advantages for heat transfer. There is still another possible cause 
for failure of a reactor vessel, namely, high pressure inside it, combined with 
mechanical fatigue of the material of the vessel: many thermal reactors, 
especially the pressurized water reactor, use high pressure, while fast reactors, 
including the PRDC reactor, do not. In short, the possible non-nuclear causes 
of failure are present in thermal as much as in fast reactors, and in some 


cases more so. Failure due to mclear accident is in my opinion far less 


likely than any of the improbable non-nuclear events which I mentioned. Of 


course, nuclear accidents also can be conceived for thermal as well as for 
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fast reactors; their discussion will form the main part of my testimony. 
Even if the reactor vessel in a fast reactor of the type proposed 
by PRDC should be breached, the fission products will not be released to the 
outside, In the first place, the fission products are still enclosed in the 
fuel elements themselves. These fuel elements mst lose their integrity, by 
melting, burning, or crumbling into small fragments, before the fission pro= 
ducts can escapes 
Some fuel elements, more or fewer, according to the type of accident, 
may, of course, disintegrate and release their fission products. | But we must 
remember that most of the fission products are solid or liquid at normal tem- 
peratures. These liquids or solids will then merely be sprayed over the pri- 
mary shield. Some fission products are gases. These, in case of a breach 
in the reactor vessel, will still be contained in the primary shield tank, 
and if this also fails, in the gas-tight reactor compartment. It would be 
very difficult for them to find their way up to the operating floor of the 
reactor building. If they did, or if the reactor compartment were to break 
also, the fission gases would still be in ; confined space, namely the reactor 
buildings 


oe 
fo prevent them from escaping from this pbuilding, we have the last 


and strongest line of defense, the steel shell of the reactor building itself. 

This steel shell is made gas tight and thus can contain the gaseous fission 

products. Therefore, even if the reactor vessel, the primary shield tenk and 

the reactor compartment should be breached this will not cause a hazard to 

the surrounding country but will merely make the reactor building inaccessible 

for a number of weeks or months. 
The gas-tight shell of the PRDC reactor building is made of steel 


so that it can withstand some pressure. This is to provide for the remote 
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possibility that the sodium in the reactor might burn if the reactor vessel 


breaks which would heat the air in the building and thus increase the pressures 
Even if all the sodium were to burn, the steel shell is designed to contain 


the residual air and the fission gases. 


(4) Nuclear Accident 
One of the improbable events which might release fission products 


from a reactor is a nuclear accident. This could come about if the power of 
the reactor were suddenly to exceed the normal power by a large amount. Due 
to the excess of power, the fuel elements would heat up; they might then melt 
and the coolant might vaporize. 
Such nuclear accidents can come about by a malfunctioning of the 
reactor control. As I mentioned before, a reactor has cmtrol rods which 
are moved mechanically and which determine the multiplication factor Ke 
If the control rods are set in such a way that k is greater than one, then 
the number of neutrons and the reactor power will increase and if this increase 
is not stopped, an accident could occur. 
There are many safeguards built into all reactors so that this cannot 
happen. Perhaps the most important is the power scram mechanism, When the 
power exceeds a certain level which is previously determined, then an auto- 
matic device will shut dum the reactor. That is, the device will cause 
certain control rods to move rapidly into the reactor. This, as|we have 
said, will decrease the multiplication factor k below one and thus lead to 
a quick drop in the reactor powers 
These special control rods which can be rapidly pushed into the 
reactor are called safety rods. In the PRDC reactor, for example, they will 
be normally suspended above the reactor core by means of an electromagnetic 
clutch. When the scram signal comes, the magnetic clutch is released and the 
safety rods drop into the reactor. If for some reason the apparatus does not 
function properly, for instance, if there is a power failure, the magnetic 


clutch automatically ceases to operate, the safety rods drop into the reactor 


and the reactor is shut down. ‘In other words, any failure in the system will 
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lead to increased safety, the safety rods fail safe. 


The power scram mechanigm on a reactor is set at a power level which 


may be some 20% higher than the normal operating level, and some 20 to 50% 


lower than the power level at which fuel elements would melt. Safety rods are, 
of course, frequently tested to insure their continued safe operation. 

Why is it necessary to ever let the multiplication factor k become 
greater than unity? Weimust permit such excess reactivity ( k greater than 
one ) in arder to get the reactor started. When the reactor has been shut 
down for any reason, its power has to increase again from a low value to the 
operating level. This requires reactivity greater than one. 

The higher the excess reactivity k -1, the faster will the power 
of a reactor increase. The rate of increase of power is measured by the time 
which would be necessary to have the reactor power increased by a factor of 
about 2.7 ; this we call the period of the reactor, When the reactor is 
started up, this period! is in general kept at a minute or more by suitable 
setting of the controls, but it may also be hours or it may be as short as 
seconds. It is a possible hazard to let the reactor power increase too fast 
because we might thereby lose control. For this reason another safety device 
is ordinarily provided on reactors which prevents the period from becoming 
too short. For instance, we may decide that we shall never operate ata 
reactor period shorter than ten seconds. In this case, a second scram 
device is provided which shuts the reactor dow if its period becomes 
shorter than ten seconds. This is called the period scram in contrast to 
the power scram discussed before. 

Properly designed scram devices have always worked in the history 
of reactors. Even in the few instances when small accidents have occurred 


in reactors, such as in the accident of the experimental breeder reactor 
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EBR-I of the Argonne National Laboratory, the power scram apparently worked. 
However, in this EBR-I accident, the period scram had purposely been discon- 
nected in order to perform a certain experiment which will be discussed in 
more detail later on. For this reason, the period was permitted to become 
as short as one second, corresponding to a value of k considerably in 
excess of one. Now there is necessarily a delay between the power scram 
signal and the actual movement of control rods which substantially reduces 
the reactivity of the reactor. This delay is usually a second or|se, and 
if the period itself is as short as a second, then the power will |have in- 
creased considerably beyond the scram power by the time the reactor is 
actually shut dom. for this reason, the EBR-I everheated and its core 
was partly melted, as described in more detail by Dr. Hilberry in| his 
testimony. 
However, if there is a period scram set e.g. at ten seconds, such 
an overshoot of the power cannot happen. Power will then never rise very 
fast, and during the delay from the scram signal to the actual shutting dem 


of the reactor, the power will not rise appreciably. This hazard) can be 


further minimized by making the delay from signal to shut-down as! short as 


possible. For example, in any power reactor the period scram will be set 
at such a period that it will be entirely safe from overshoot of ithe power. 
Power reactor operators will never do any experiment in which they eliminate 
the period scram. The PRDC reactor, for example, will have a safe vower 
scram set at a safe power level, and a period scram set at a safe period, 
and this combination seems to me to previde very real assurance of safe 
operation. 
A further safeguard in the eentrol of reactors which 4s ineorpor- 
ated in the PRDC reactor is that the control rods whieh are used by the 
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operator to control the reactor power, as well as the safety rods, can be 
removed from the reactor only very slowly. Thus reactivity can increase 
only very slowly. This is in contrast to rapid insertion of the safety 
and control rods which can decrease the reactivity very rapidly. Mechanical 
means thus insure that. all motions which lead to higher power and thus to 
hazard will be carried out slowly, while all motions leading to greater 
safety take place very fast once they are started. Slow increase in 
reactivity has the advantage that the measuring instruments can follow the 
power and the reactor period very easily and that there can be no overshoot. 
There is no difference between the control of a fast reactor and 
the control of a slow reactor. Perhaps different materials and a higher 
volumetric concentration of poison may be used in a fast reactor than in a 
thermal one. However, the reactor periods which are involved are the same 
in both cases; they are of the order of seconds or minutes, and do not depend 
on the speed of the neutrons, 
The reason for this is that some of the neutrons that are emitted 
in fission do not come out of the nucleus immediately but are delayed by 
times varying from about a second to about a mimute. The control of a reactor, 


either thermal or fast, depends essentially on these delayed neutrons. In 


the case of U22> about 175% of all the neutrons emitted in fission are delayed. 


If the miltiplication factor k is exactly one, the chain reaction 
will be self-sustaining, but this will be true only if we use all the neutrons, 
including all the delayed ones. If we raise the multiplication factor k 
above one, we need less and less of the delayed neutrons. Finally, if k 
becomes about 1.0075 the delayed neutrons are no longer needed. For in this 
case it suffices to use! 99-1/L% of the neutrons, those which are emitted 


promptly, and we shall still get as many neutrons in the next generation as 
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in the last, and thus be able to sustain the chain reaction. Thus, for 
k © 1.0075, a reactor is critical with prompt neutrons alone, and this 
condition is called prompt critical. 
It is imperative to keep a reactor always below prompt critical, 
and reactor controls must operate chiefly in the region between the ordinary 
critical condition, called delayed critical, and prompt critical. For con- 
venience, reactor scientists have called the interval from delayed critical 


to prompt critical one dollar. This dollar is used as the unit of reactivity 


and corresponds for U->” fuel to an interval of 0.0075 in xk. This interval 
4s subdivided into a hundred "cents". Thus a reactivity of 10 cents means a 
multiplication factor of k of 1.00075. Ordinarily reactor controls are 
set at no more than a few cents of reactivity. 
There is a definite relation between reactivity in cents and the 
reactor period. For instance, one cent of reactivity corresponds to a 
reactor period of about 20 minutes. In general, this relation is expressed 
by a rather complicated mathematical formula known as the in-hour equation. 
This equation depends almost entirely on the properties of the delayed 
neutrons and is very nearly independent of the speed of the neutrons which 
cause the fissions. This statement is accurate to a small fraction of one 
percent at the low excess reactivities at which reactors are normally oper= 
ated. But even if the reactor period were to get as short as ame second, 
the corresponding excess reactivity is 75.5 cents for a fast reactor, and 
76.0 cents for a rather slow thermal reactor. For this reason reactor 
control is the same for fast and for thermal reactors. 
Only if a reactor were permitted to operate very near /to or above 
prompt critical would there be any influence of the speed of the neutrons. 
In this case indeed the power in a fast reactor would increase more rapidly 
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with time than that of! a thermal reactor. However, no reactor is ever 
operated above prompt critical. In the operation of the PRDC reactor, 
excess reactivity will be limited at the most to about 70 cents, and will 
never be allowed to even approach the dollar which would make the reactor 
prompt critical and thereby hazardous. 

As a matter of fact, it is perfectly feasible to design a reactor 
in such a way, and to load it with fuel in such manner that it will be in- 
possible for the operator to increase the reactivity to a full dollar or 
close to it even if he were to forget all rules of operation. This safe- 
guard can be applied in addition to period scram and power level scram, and, 
in fact it will be incorporated in the PRDC design. We simply shall not have 
a dollar excess reactivity available. 

We are able to incorporate this safety feature because of the 
special properties of a fast reactor. The main property is that the fuel in 
the reactor burns up very slowly, because the critical mass is so large and 


the power ver wit mass not particularly high. Now in the PRDC reactor, 


‘fuel will be reloaded every week, and between two such reloadings only about 


-5% of the fuel will burn. It is conservatively estimated that this burn-up, 
together with all accompanying changes like the accumulation of fission 
product poisons, will consume less than 2 cents of reactivity. It is 
planned to provide an additional 30 cents as a control margin for the 
operator. This means that even directly after reloading no more than 72 
cents of excess reactivity are available anywhere in the reactor once it is 
at the operating temperature even if all the control rods and safety rods 
are withdrawn. As I have show, up to 72 cents and somewhat higher, there 


is no appreciable difference between the behavior of a fast and of a thermal 
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reactor. No conceivable failure of either the mechanical devices or the 
operator can bring the reactor to prompt critical, once it is operating 
after completion of a reloading. 

Thermal reactors reauire far greater provisions of excess 


reactivity. This is because the fuel in these reactors burns relatively 


faster since the total amount of fuel initially provided is lower than that 


in a typical fast reactor. Hence at the same power level a thermal reactor 
has a greater rate of reactivity change due to fuel burn-up than 3 fast 
reactor. 
More serious than this fact for the control of thermal reactors 
is the nuclide Xe-135. This nuclide is a fission product which hds an 
enormous capture cross section for thermal neutrons, but almost none for 
fast neutrons. Ina reactor operating at high power, large amounts of this 
nuclide will be present which will greatly decrease the reactivity. On the 
other hand, before the reactor has operated, Xe-135 will not be present. 
Therefore, in this Mclean" state a large amount of excess reactivity has to 
be provided so that it can then gradually be given to the reactor) as the 
xenon-135 builds up. For thermal reactors of high power, ten dollars or 
more of excess reactivity must be available for this xenon over-ride. No 
nuclide of similar properties is expected to exist in the case of) fast 
reactors; for these reactors, all mclei will have more or less the same 
cross section, and unusually high cross sections are impossible by the laws 
of nuclear physics. Therefore, it will not be necessary in a fast reactor 
to provide large excess reactivity when the reactor is clean for the purpose 
of over-riding the absorption of some nuclide when the reactor is filled 
with fission products. From this very important standpoint then, a fast 


reactor can be made safer than a slow one. | 


(5) Special Hazards in Fast Reactors 


I believe, therefore, that a fast reactor of the general type pro- 
posed by PRDC can be designed and operated safely. However, there have been 
some adverse statements made about the safety of this reactor type, and I 
believe such statements are based on certain nuclear characteristics of a 
fast reactor which are not found in a thermal reactor. There are three main 
characteristics of this type. 

le Probably the most important of these lies in the fact that if 
ever the reactivity becomes greater than prompt critical, the power in a 
fast reactor will rise with a faster period than in a thermal one. I have 
explained before that this is not the case as long as the reactor stays 
below prompt critical, and that many independent precautions are taken to 
assure that a reactor never gets beyond prompt critical or even near it. 

Although I see no way in which prompt critical can ever be exceeded 
in a reactor such as that proposed by PRDC, we are nevertheless, prepared to 
consider what could happen if through a completely unforeseen combination of 
circumstances, we should exceed prompt critical. 

In this case indeed a fast reactor would heat up more rapidly than 
a thermal one, and a ‘nuclear accident would occur. However, even if prompt 
critical were exceeded this does not result in an explosion which in any way 
would be comparable to an atomic bomb. In order to obtain an atomic explosion, 


one has to raise the reactivity of the fissionable materials in the atomic 


bomb very suddenly to a high value; in fact a reactivity of perhaps one 


hundred dollars has to be reached in a few millionths of a second. Moreover, 
even then.a bomb explosion will not result if a large number of neutrons is 


present to begin with, as will be tle case in an operating reactor. In short, 
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it is extremely difficult and requires special designs to make an atomic 
bomb, and one cannot obtain an atomic bomb by accident. The high level of 
neutrons in a reactor is in itself an absolute guarantee that no atomic 
bomb explosion can ever result. 
If a reactor ever has an accident, this can be, at the worst, 
comparable to a boiler explosion in a conventional power plant. | Its 
severity depends primarily on the rate at which the reactivity increases 


beyond prompt critical. Now, all the motions of control rods in reactors 


are designed in such a way that reactivity can increase only at a very slow 
rate. For example, in the PRDC design, an increase of 1¢ per second is the 
most that the mechanism will permit. APDA has carried out calculations with 
which I am familiar, to determine the course of the accident which would 
result if all scram mechanisms were to fail and reactivity were |to be inserted 
at the rate of 1¢ per second, even beyond prompt critical. These calculations 
have shown that in this case the natural thermal expansion of the uranium 
in the reactor would automatically shut down the reactor even though prompt 
critical was exceeded. In other words, even if all shutdown mechanisms were 
to fail, the natural behavior of the uranium when heated would prevent an 
accident. We would merely get some rise in temperature which would sub- 
sequently die down. 
Another calculation with which I am familiar was made|in which the 
reactivity was allowed to increase 1000 times faster, at $10 per second; 
although I cannot conceive of any movement of the controls which would make 
the reactivity increase at anything near that rate. This calculation was 
carried out by Nuclear Development Corporation (NDA) at White Plains, N.Y., 
a nuclear consultant to APDA. The result of this calculation was that even 


this rapid increase of reactivity would not lead to serious trouble, and 
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would presumably not burst the reactor vessel. 

2. The second special nuclear characteristic found in fast reactors 
is that their reactivity would increase if moderators were introduced into the 
reactor. For instance, if sodium in a fast reactor coolant system were 
partially replaced by some material containing hydrogen - for instance by oil 
or water - the reactivity would increase. If this were done to an appreciable 
extent, the reactivity might increase beyond prompt critical. Exclusion of 
moderators from a fast reactor system does not, however, present any insoluable 
problems. In the PRDC reactor, for example, there is no conceivable way in 
which ofl or water might get into the sodium system which is completely sealed. 
To make doubly sure, water is to be completely excluded from the reactor build- 
ing -- there are no drinking fountains, no wash-stands, nothing else containing 
water in the building. Oil and grease are kept to an absolute minimum; there 
are no reservoirs of lubricants as are common with large motors, but each piece 
of equipment which requires it is lubricated oly by a small cartridge of 
lubricant. 

Thus only very small amounts of hydrogeneous material are available 
anywhere in the building, and these small amounts camot get into the sodium 
systen. Nevertheless, NDA has also carried out calculations with which I am 
familiar about the effect of substituting moderator for sodium in the PRDC 
reactor. Even making unduly pessimistic assumptions, no serious accident 
resulted wiless an immense amount of moderator was introduced, and I consider 
this incredible. 

I am acquainted also with what I cmsider to be a somewhat more 
realistic calculation, made by APDA, which envisaged the possibility that 
suddenly the sodium entering the reactor was 100 degrees cooler than the 


sodium normally entering. However, this should come about, I cannot conceive, 
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but this possibility again did not lead to a nuclear accident. 
3. A third relevant characteristic of fast. reactors is the large 
amount of rather highly enriched fissionable material emtained in them. If 
all this material in the PRDC reactor, for example, were assembled in one 
solid ball, and then surrounded tightly by a good neutron reflector such as 
solid natural uraniua, we would have about six times a critical mass. If 
brought together suddenly, such a large amount of material would! explode - 
but as I have pointed out already, with nothing remotely resembling the 
force associated with an atomic bomb. Thermal reactors of equal! power 


working on enriched > contain less ye3e and therefore do not involve 


this hazard, especially if the U°2° is not highly enriched. In fast 
reactors, only the geometric dispersion of the fuel. for cooling purposes 
prevents the reactor from being supercritical. For this reason, it is 
essential to make sure that the fuel in a fast reactor can never assemble 
in one large mass. It is feared that such an assembly might result if a 
fast reactor melted dow. At present, APDA, Argonne, and others are con- 
ducting very thorough investigations to make sure that any conceivable melt- 
down will not lead to the assembly of a large volume of enriched uranium. 
Of course, every precaution is taken in any well-designed fast 
reactor (such as the PRDC reactor) so that even the first part of this 
hypothetical accident, namely, the melting dom of the uranium, will never 
occure I have discussed some of these precautions before and will discuss 
others later on. However, it is argued, the experimental breeder reactor 
EBR=I did partially melt dom, in an incident in November, 1955, and this 
incident has caused most of the fears concerning fast reactors. | It is my 
sincere belief that these fears are groundless and that the causes which 
made the EBR-I melt down will not exist in the PRDC reactor. This is 
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because the structure of the PRDC reactor will be different from EBR-I, 
and the reactor will be operated in a different mamer. I shall discuss 
these differences further in this testimony. 

. Finally, a fourth characteristic relevant to safety is some- 
times attributed to fast reactors and not to slow ones as a class. This 
is the observation that EBR-I had a positive temperature coefficient of 
reactivity which was the immediate cause of its accident and it is sometimes 
argued that a positive temperature coefficient might be a general feature of 
fast reactors. I do not believe that this is the case, and I shall give my 
reasons for this opinion in the next section in which I shall also explain 
the meaning of the term positive temperature coefficient. 

The positive temperature coefficient and the consequences of a 
possible meltdown of a fast reactor are problems which do require further 
experimental and theoretical study. In the next three sections of this 
testimony, I shall deal with the studies which have already been made on 
these problems, and with those which are now being conducted and are planned 
for the coming months, In my opinion, this work will establish that co- 
efficients of reactivity and meltdown problems in fast reactors do not 
render this type of reactor hazardous for operation in populated areas. 

To summarize, there are many safety features of reactors. They 


include well-trained operators, good instrumentation, many independent 


automatic shut-dow mechanisms, control systems designed to fail safe, a 


sealed-up coolant system, and many independent, strong containing vessels. 
There are some features peculiar to fast reactors which tend to make them 
even safer than thermal ones, e.g. that the system is at low pressure, that 
the reloading cycle of the fuel is short, and especially that oly a very 


small amount of excess reactivity needs to be provided because there is no 
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need for xenon override. Taken all together, it is my opinion that on the 
basis of present knowledge there is as much assurance of designing and 
operating a fast reactor safely in a populated area as there is Le designing 
and operating a thermal reactor, with the sole possible exeeption of the two 
areas of temperature coefficient and meltdown which are still being examined 
both theoretically and experimentally. It is my further peeked that a fast 
reactor can be so designed and constructed as to provide adequate safeguards 
in these two areas, and that the theoretical and experimental work now under= 
way in these fields will confirm this. | 


(6) Temperature Coefficient 
It is generally true that an increase in the temperature of a reactor 


will lead to an expansion of the fuel and of the rest of the reactor, and that 
this expansion will decrease the reactivity. If this is the case, we say that 
the reactivity has a negative temperature coefficient. In ealeulating the 
effect of mild accidents, e.g. in the calculations of APDA and NDA which I 
mentioned before, a negative temperature coefficient is Abe assumed and 
its value is caleulated from the knowm thermal expansion of uranium and the 


other constituents of the reactor. If the normal mechanical safety devices 
of a reactor should fail, the negative temperature coefficient is the chief 
mechanism which prevents severe accidents. | 
Unfortunately, the EBR~I accident in Novenber, 1955, which I 
mentioned before has shown that the FBR-I reactor had a positive temperature 
coefficient. The power and the reactivity were carefully recorded during the 
course of the accident and there is no doubt that the reactivity of EBR-I 
increased as the reactor heated up. In fact, ic had been nowy for more 
than two years before the accident that EBR-I had a positive temperature co~ 


efficient. Clearly, the positive coefficient was the direct: cause of the 
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accident of November, 1955: as the power increased the reactivity of the 


reactor increased, which then led to an even faster rise of vower, and so 
One 

Obviously a positive temperature coefficient cannot be tolerated. 
Its existence hs4 given grave concern to the scientists at ANL, APDA and 
NDA ever since it was discovered, and the experiment ef November, 1955, which 
led to the accident was part of an extended program to find out more details 
about the positive temperature coefficient and, if possible, to determine 
its cause. A further program for investigating its cause and possible cure 
is well under way. 


It is necessary to qualify the statement that the EBR-I had a 


positive temperature coefficient. Actually, if the whole reactor was heated 


slowly, the reactivity of EBR-I decreased as it does for all reactors I know. 
The positive coefficient was observed only if the fuel was heated very rapidly 
so that there was no time for the sodium coolant to carry the heat away. We 
therefore say that the prompt temperature coefficient is vositive; on the 
other hand, if one waits long enough, the total temperature coefficient is 
negative. Therefore EBR-I behaved all right in normal operation. Indeed, 
EBR-I was operated for four years without any trouble, and many experimental 
results were obtained from it. Only when a special experiment was made in 
which the operating! conditions were entirely different from those in normal 
operation and in which the reactor was purposely put on a fast rising veriod 
by inserting considerable excess reactivity, then the prompt coefficient came 
into play which finally led to the accident. 

The fact that in this case we have to do with a prompt temperature 
coefficient shows immediately that this coefficient must be associated with 
the temperature of the fuel itself. The question arises now whether the 


~32= 
3981 


positive temperature coefficient is in any way peculiar to fast | ‘reactors, 
and whether perhaps it is mavoidable in fast reactors. I am confident 
that this is not the case. a | 
It is true that an effect exists whieh could give a positive con- 
tribution to the temperature coefficient in EBR-I and which is characteristic 
of fast reactors. This is the so-called Doppler effect. Investigations on 
this effect have proceeded for almost ten years, mostly at the Knolls Atomic 
Power Laboratory at Schenectady. However, that Laboratory was ime 
interested in intermediate reactors in which the neutrons are neither thermal 


nor fast. For fast reactors, the first thorough theoretical oe of the 


Doppler effect was given two years ago by Dr. Goertzel and his) associates at 


NDA. I am familiar with their calculations and in fact followed this work 
| 
very closely due to its extreme importance. Their main al were, first, 


that the temperature coefficient due to Doppler effect is small and 
second, that it depends critically on the dilution of 235 a y238, In 
EER-I in which nearly pure U>> is used, the Doppler effect may indeed cause 
a small positive temperature coefficient. But if 0235 is diluted with at 
least one atom of 238 per atom of 235, then the Doppler effect will give a 
negative temperature coefficient. In the PRDC reactor, for Ste there 
will be about 3 atoms of 238 per atom of 235, and this will make the Doppler 
coefficient certainly negative and its value somewhat larger than for EBR-I. 
Therefore, according to the best theoretical information now available, the 
Doppler effect can be made to contribute to safety in fast power reactors and 
will do so in the PRDC reactor. | 


Even in the EBR-I, the Doppler effect cannot have been the cause 


of the observed positive temperature coefficient. According to my own 


| 
| 
| 
| 
| 
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latest calculations, it could have contributed no more than 5% of the 
observed positive temperature coefficient. 

Experiments are underway at Arco, Idaho, to measure the Doppler 
coefficient in a critical assembly, ZPR-3, which contains the same materials 
as EBR-I. A critical assembly is a reactor which operates at extremely low 
power, perhaps a few watts, a condition which is particularly suitable for 
exact measurements of the reactivity. The experiments so far carried out 
have given the result that the Doppler effect may be even smaller than the 
calculated value, certainly not larger. These difficult experiments are 
continuing, and are discussed by Dr. Hilberry in his testimony. At presert 
they give confidence in the theoretical calculations and confirm the con- 
clusion that the Doppler effect cannot have been responsible for the 
positive temperature coefficient in FBR-I, and will certainly not give a 
positive temperature coefficient in the PRDC reactor. 

The experiments prove in fact somewhat more. The experimental 
fact is that the heating of a piece of 9235 by itself, without heating the 


rest of the reactor, does not cause a measurable increase in reactivity, as 


long as the uranium does not move. This excludes not only an undesirable 
Doppler effect but means that there is also no other internal effect of any 
kind in the fuel which gives an appreciable positive temperature coefficient. 
Thus the experiments show that we have not overlooked any physical phenomenon 
which might give a positive temperature coefficient. Thus we have direct 
assurance that there is no intrinsic property of fast reactors which causes 
a positive temperature coefficient. 

It is therefore generally agreed that the positive temperature 
coefficient observed in EBR=I was due to some features in the mechanical 
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design of this reactor rather than to the high speed ef the neutrens. Xow 
the EBR=I was designed to make certain physical measurements, in particular 
to establish that breeding is possible. It was not intended for engineering 
tests, and was therefore not designed with the care, and did not have the 
mechanical rigidity, that one should demand of a power reactor. | 


The fuel elements in EBR-I are rods of U@2> which are held at their 


top and bottom. When the reactor operates, the side of each Sey rod whieh 


is closer to the center of the reactor will become hotter than the side away 
from the center. This will make the immer side expand relative to the outer, 
and the fuel elements will bow. Since its top and bottom are fixed in 
vertical position, the middle of the fuel element will be pushed ‘closer to 
the center of the reactor. This will lead to an increase of reactivity. 

It is rather generally believed that this was the cause of the 
positive temperature coefficient in EBR=-I. One can estimate the amount of 
bowing that should eccur at a given reactor power, and this is just about 
the right amount to explain the observed positive temperature coefficient. 
Unfortunately, it is not possible to make measurements of the position of 
fuel elements in the reactor while it is in operation, and therefore, we 
have no positive proof that bowing of the estimated amount actually took 
place in the reactor. | 

To find out whether bowing was responsible a program is at present 
under way to rebuild the EBR-I with a different mechanical design, as ex= 
plained in more detail in the testimony of Dr. Hilberry and ™r. Davis. The 
fuel elements will be made more rigid and will be held rigidly in place so 
that bowing will be greatly reduced. This program is being carried out at 
Arco, Idaho, by personnel of the Argonne National Laboratory. APA and 
PRDC are vitally interested in the program amd are helping to the best of 
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their abilities. 

In the design of the PRDC reactor, for example, the engineers 
have been aware for some time that inward bowing of the fuel elements must 
be avoided, and several alternative methods are being examined. The 
testimony of Mr. McCarthy will describe these designs more in detail. The 
tntention is to assure either that no bowing occurs at all or that bowing 
should push the fuel elements farther apart in the core rather than closer 
together, and if this can be achieved, the reactivity will decrease rather 
than increase due to bowing. 

The outcome of the test of the new EBR-I design will ereatly in- 
fivence the further design of fast power reactors, including the PROC reactor. 
If it is found that the positive temperature coefficient has been removed as 
I am confident will be’ the case, we shall feel justified in going ahead on 


the basis of present design criteria; if it is not, we shall make further 


changes in design and further experiments to insure 2 negative temperature 
coefficient. The EBR-I test is scheduled to take place in the summer of 
19576 

If bowing can be made to contribute a negative temperature co- 
efficient, or if it can be eliminated, the total prompt temperature co- 
efficient of the PRDC reactor will be negative, because of the thermal 
expansion of the fuel'elements. With a negative prompt temperature co- 
efficient, an accident of the EBR-I tyoe cannet occur, the reactor will 
shut itself down when heated even if the heating occurs rapidly, ani the 
reactor will then be safe. 

The EBR-I experiments also revealed another type of instability, 


reconance. When the reactor was operated at its normal power and the flow 
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of sodium was reduced, a point was reached where the reactor power would 
begin to oscillate with a period of about fifteen seconds, without any 
external cause. These oscillations were investigated in considerable 
detail by means of a reactor oscillator, a device which I shall describe 
in more detail later in this testimony. The resonance is somewhat but 
not too closely related to the positive temperature coefficient.| The 
resonance does not constitute a direct hazard but it would limit the power 
at which the reactor could be operated. 
I have every reasonable expectation that the projected| work on 
EBR-I will isolate the causes of instability, both with respect to temper=- 
ature coefficient and resonance, and there is no reason to expect that any 
real difficulty will be encountered in designing a fast stable reactor with 
negative temperature coefficient of adequate magnitude and sign.| I further 
expect that the experimental program will show the design of the PRIC 
reactor to be stable; at the least, I am confident that it will indicate 
design changes which can be made to accomplish stability. 


(7) Meltdown in the Presence of Sodium 


In normal operation all know reactors are extremely stable. Even 
the EBR=I which had a positive prompt temperature coefficient operated with 
great stability and reliability for four years. Normal operation will, there- 
fore, not lead to meltdown with its possible consequences. 

Meltdown is conceivable when a radical change has been made in the 
composition of the reactor. One major change which occurs regularly is the 
reloading of the reactor with new fuel elements. Investigations ha e 3a/ 
whether and in which way meltdown could occur in the PRDC reactor after 
reloadinge 
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Of course, reloading is conducted in such a way that meltdown will 
actually not occur. The new fuel elements will contain just as much 0235 as 
the old fuel elements'did when they were fresh. As a precaution, care is 
taken that the new fuel elements are not inserted in the center of the 
reactor where they would contribute most to the reactivity but only in the 
outer parts of the core where the reactivity contribution is much smaller. 
The used-up central fuel elements will in turn be replaced by partly-used 
fuel elements which were previously located in the outer parts of the reactor 
core. This procedure will minimize any possible excess reactivity introduced 
by reloading. 

The main concern then would be that perhaps one fuel element might 
slip in which contains 0235 of a higher enrichment than is required for the 
reactor. It is not clear how this could come about, but to make doubly sure, 
APDA is at present considering testing procedures to which each fuel element 
pin would be subjected before insertion into a sub-assembly. This testing 


would be directed toward insurance that each fuel pin has exactly the 7235 


enrichment required. 

Let us assume that in spite of these precautions, a fuel sub- 
assembly is inserted which is too highly enriched and therefore gives a 
lerger contribution to reactivity than required. If this were to happen, 
it would be immediately discovered even while the reactor is being reloaded, 
because the instruments would indicate a rise to a higher neutron level. 
The instruments which are used in the shut-down condition during a reloading 
are sensitive enough! to detect a reactivity which exceeds the required one 
by a fraction of a dollar. If such extra reactivity is discovered, the re- 
loading will be immediately interrupted, some of the freshly leaded fuel 


element sub-assemblies taken out and replaced by others mtil the instruments 


indicate the correct reactivity. 
Let us assume, however, that the operators responsible for the 
reloading (who of course will be particularly competent) fail to discover 
the extra reactivity. Then after the reloading process is completed the 
safety rods will be withdraw and thereby the reactivity allowed to approach 
unity. As I have pointed out before, this will be dme very slowly, at a 
rate not exceeding 1¢ per second, and the instruments will be operating all 
the time. If the neutron detectors do not work properly, an interlock will 
prevent the withdrawal of the safety rods. Assume now that the| reactor 
has been loaded with too much fuel, that the operators have failed to 
notice this and that the safety rods are withdrawm. Then as soon as the 
reactor period becomes shorter than the setting of the period trip, the 
scram will operate and the reactor will be shut dow. The same| would 
happen if the power exceeded the operating power. Therefore, no meltdow 
will result even if the wrong type of fuel element has slipped through the 


fuel element testing and even if the operators have failed to notice this. 


An excess of power can only result if, in addition to these two 
mlikely events, there is a complete failure of the safety mechanism, if 
for instance the safety rods which were just withdrawn cannot fall back 
into the reactor. It is quite inconceivable to me just how this could 
happen. If it were to happen, and if in addition the movement jof the 
safety rods out of the reactor could not be stopped — another most 
unlikely assumption -- then the reactor might overheat and melt dow. 

These supposed conditions of a reactor meltdowm, and jother even 
more wnlikely chains of events, would be quite similar to the conditions 
which were purposely created for experimental purposes when the EBR-I 
meltdown occurred. The postulated conditions would be somewhat, worse than 
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those under which the /EBR-I accident occurred, however, because it is 
postulated that none of the safety mechanisms would work. 

Let us, therefore, have a closer look into the meltdom incident 
of the EBR-I. The Argonne National Laboratory, as Dr. Hilberry has ex- 
plained in his testimony, has studied in great detail the conditions of the 
core of EBR-I after its melting, and I am familiar with these stulies; in 
fact, I have also examined the EBR-I core after meltdown. They have found 
that uranium was expelled from the center of the core. The density of the 
core before the incident was about 10.5 grams per cubic centimeter; after 
the incident the density at the center of the core was reduced to about 
four grams per cubic centimeter, and this remaining material was very porous. 
Apparently more than half of the uranium which was originally at the center 
of the core had been pushed out by the melting to a position near the edge 
of the core. Indeed, both on the sides of the reactor core and near its 
lower edge, one finds material which apparently was pushed into these 
positions from somewhere else, in addition to the material which was in 
these positions from the beginning and which shows no signs of melting. 
Below the center of the core there is a region in which the density was 
increased to 1 or 15 grams per cubic centimeter by addition of extra 
material. Thus there is ample evidence that material from the center of 
the core was pushed toward the outside. 

Now it is well known that the contribution of 023° to the 


reactivity is greatest when the 9235 is near the center of the assembly. 


Material near the edge of the core contributes far less to the reactivity, 
and material pushed into the blanket would contribute less still. Therefore, 
the meltdown incident of EBR-I, far from assembling the material into one 
big mass of uranium, disassembled it anc thereby reduced the reactivity. 


O~ 


While there is no positive evidence on the mechanism of this 
disassembly, it is reasonable to speculate that it might have happened like 
this. The molten uranium came in contact with liquid sodium, after eating 
its way through the steel cladding of the fuel elements. The boiling point 
of sodium is below the melting point of uraniun; therefore the sodium 
immediately started to boil. Because the processes were rapid, the boiling 
sodium did not find an outlet along the normal coolant channels. Instead 
its pressure pushed the uraniun away from the center of the core into the 
outer parts of the reactor. 

Whether this mechanism is the correct explanation can only be 
determined by further examination of the EBR-I core, and by further 
theoretical work. However, it seems clear already that there was a rather 
strong force propelling the uraniua outward. If the accident had been more 
severe, this force would have been still stronger and would have reduced 
the reactivity of the reactor even more. 

It is not know whether the movement of 0235 in fact shut dow the 
EBR-I in its incident. The operator of the EBR-I hit the scram| button when 
he noticed the fast power rise, and the automatic power scram was also 
functioning properly. It is therefore possible that the EBR-I was shut dow 
by these scram mechanisms rather than by the expulsion of uraniwm from the center 
of the core. However, had all the scram mechanisms failed, it is clear in ny 
opinion that the movement of fissionable material away from the center would 
itself have shut dow the reactor. 

Therefore, it appears that the melting of uranium in the presence 
of sodium which can vaporize does not lead to an assembly of a supercritical 
mass but is instead a powerful mechanism for the shutdown of the reactor. 


At the same time, the pressures generated (presumably in the sodium: vapor) 


-u1- $990 


are not likely to be enormously great. One evidence for this is the fact 
that gravity had time to operate in the EER-I incident snd assemble more 


uranium near the bottom than near the top of the reactor. Further, the 


forces were far too wéak to burst the reactor vessel. Indeed, in the 
EBR-I incident, even the rather weak blanket was left intact. 

Further careful analysis will be needed to establish all these 
points more reliably. | However, even now it seems very likely that a nelt- 
down in the presence of sodium will not bring the reactor above prompt 
critical but will provide an effective automatic shut-down mechanism. 
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(8) Meltdown After Loss of Sodium 
Meltdown therefore can lead to serious trouble only if 


after the sodium from the reactor has been lost first. This is an even mre 
unlikely eventuality than the startup accident which I discussed| in the last 
section, Indeed, every precaution has been taken in the PRDC reactor design 


against the possibility of loss of sodium. Even if the pumps fail and if 
the power fails, the sodium will still remain in the system. As a mtter of 
engineering, it is certainly possible so to design a reactor vessel and 
cooling system that the presence of sodium in the reactor will be guaranteed 
at all times, and I believe that the PRDC design as described in the License 
Application does this. I believe that the sodium system of the 
PRDC reactor has been designed with greater care than that of any similar 
reactor, and that we can really be sure that a sudden loss of sodium will 


| 
never occur. | 


Even if there should be a compound leak in the system, the sodium 
flows into a sump tank, and a sump punp takes it back into the reactor 
vessel tank, Thus, it has to be postulated that siml taneous with a com- 
pound leak in the system, there is a failure of the sump pump. 

In this most unlikely contingency, the further aerae ot events 
depends on the size of the leak. With any credible leak, it wil take many 
hours before the large sodium reserve tank is emptied of its 13,000 gallons 
of sodium. During these hours, the reactor can be unloaded beginning with 


| 
the central fuel elements which contribute most to the reactivity. Even if 


this unloading cannot be completed before the complete loss of sodium, the 
remainder of the fuel in the periphery of the reactor is Likely to be too 

dispersed to lead to a critical mass even if it melted down under the most 
unfavorable conditions. | 
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If there were a loss of sodium through a leak of enormous propor= ~ 
tions which persisted |in spite of all the precautions taken such as double 
containment and the ability to reeirculate, the sodium might run out of the 
large reserve tank in'a few minutes. This would still give time for some 
precautionary measures, but I will consider the case when such measures are 
not taken, except that of course the safety rods are inserted and the reactor 
shut down immediately after the loss of sodium begins. 

The reactor is then left after a few minutes without sodium and 
without power. However, the fission products accumulated from the prior 
operation of the reactor will continue to develop heat by radioactive decay. 
At a time of one second after shutdown, the fission product heat is about 
6.5 per cent of the reactor power before shutdown. It then decreases as the 


1/5 power of the time, Five mimtes after shutdown, it amounts to about 


2 per cent of the pre-shutdown power of the reactor. 

In the absence of sodium, there is no way to dissipate this power. 
The reactor core will, therefore, heat up and melt, beginning perhaps half a 
mimate after the sodium has been lost. The fuel at the center of the reactor 
will melt first, and then the melting will spread to the outer parts of the 
core in a time of another minute or so. 

The details of the melting process are complicated and are only 
partially known at present. At the outset, therefore, it seemed desirable 
to try to avoid detailed consideration of the melting. To this end, two 
hypothetical situations were considered, both of them far worse than any 
credible situation. If these hypothetical situations had led to calculated 
accidents of moderate size which could have been safely contained in the 
reactor building, we would not have needed to investigate in detail the prob- 
able course of a meltdown in the absence of sodium. Unfortunately, both 
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calculations led to substantial release of nuclear energy; detailed investi- 
gation of the meltdown conditions has, therefore, become necessary and is 
being undertaken both theoretically and experimentally by APDA and NDA. 

The first study of an incredible maximm accident was made by NDA 
at the request of APDA. They assumed that after the loss of sodium, the 
sodium suddenly rushed in again, that it did so with the same speed it has 
in normal operation, and that in addition the sodium was able to move the 
(mach heavier) molten uranium at the same great speed (30 feet per second). 
It is clear that these assumptions are little short of fantastic, and could 
not be realized under any conditions, not even if we purposely tried to do 
so. The energy release found by NDA was equivalent to 10,000 lbs. of TNT. 

The second calculation of an incredible accident was done by 
Dr, Tait, a member of the British Atomic Research Establishment |at Harwell, 
and myself. We did not assume that the sodium returned to the reactor. How- 
ever, we assumed that all the uranium in the reactor melts without changing 


its position and then collapses under its own gravity. Although slightly 
more realistic than those of NDA, these assumptions clearly are still in the 
realm of fantasy. With these assumptions, I have calculated that a meltdown 
accident of the PRDIC reactor would release an energy equivalent| to about 
1,000 lbs. of TNT, A more accurate calculation is still under way. 

This figure I consider to be a gross overestimate. For instance, 
Dr. Tait and I assumed that the uranium does not fill the voids left by the 
loss of sodium, and this assumption, certainly incorrect, tends to overesti- 
mate the energy release, probably by a factor between 2 and h. | We assumed 
that all the uranium melts at the same time and then collapses jall together; 


actually, the center of the reactor core will melt first and may flow away 


even before the outer parts of the core melt. Further, the urgnium will 
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trickle down rather than fall freely under gravity. All these and other 
considerations will tend to lower the energy release very much. How mich 
can only be determined by detailed investigation. 

The original calculation by Tait and myself yielded an energy 
release of 350 lbs. of TNT rather than of the 1,000 lbs. which I now obtain, 
The difference between these two figures is mainly due to two causes. In 
the first place, the smaller figure referred to the British fast reactor 
which is being constructed at Dounreay, Scotland. The PRDC reactor has about 
twice as much uranium as the British reactor, and this increases the energy 
release in the postulated accident by a factor somewhat greater than the 
ratio of the masses. 

Secondly, Dr, Tait and I assumed that no safety rods would be 
inserted into the reactor after the loss of sodium. Then the reactivity 
before collapse will be negative only because the sodium has been lost; this 
gives a negative reactivity of about $2. It is a sounder procedure to insert 
the safety rods as soon as the loss of sodium becomes apparent. If this is 
done, the reactivity is $10 negative, and it is very likely that no reason- 
able flow of uranium will bring the reactor back to critical again. I will 
discuss this further below, in connection with more realistic calculations 
of the accident which are at present being done at NDA. However, if we make 
the arbitrary and unrealistic assumptions of Tait and myself, namely that the 
accident nevertheless will happen in any case, and that the core collapses 


under gravity, we find the somewhat surprising result that the accident gets 


worse if the negative reactivity before collapse is greater. This is because 


a greater amount of collapse is required to compensate a great negative reac- 
tivity, and if a greater amount of collapse is assumed, a higher part of the 


core may be assumed |to be included in the collapse and so to fall froma 
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greater height and therefore to acquire a greater speed due to gravity. This 
means that at the time when criticality is reached again, the reactivity 
increases at a faster rate if the safety rods have been inserted than without 
this insertion, and this in tum causes the energy release in the accident to 
increase. 
An interesting result of the calculations of Tait andjmyself is 
that the energy release does not depend strongly on the speed of the neutrons 
in the reactor, This speed is most conveniently measured by the neutron life- 
time, i.e., the average time which a neutron takes, from its birth in one 
fission to its absorption in the next fission. The energy release is inversely 
proportional to about the fourth root of the lifetime. Since the lifetime in 
fast reactors is about 1/100 of that in thermal ones, the energy release in 
the Bethe-Tait type accident is only about three times what it would be in a 
thermal reactor, Thus, the influence of the "fast" character of the reactor 
is only moderate, even though prompt critical is exceeded in this type of 
accident. 
It is not known whether an explosion of 1,000 lbs. of |TNT equiva- 
lent can be contained in the many containers provided in the proposed PRDC 
reactor. The explosion would certainly burst the reactor vessel. Much of 
its violence would be dissipated in compressing the blanket and)deforming the 
shield. Presumably some shock wave will still be transmitted into the air of 
the reactor building. Whether or not this shock wave can be contained in the 
steel shell of the reactor building is not known at present. If the answer 
is negative, it is again not known how much smaller the energy release has to 
be before it can be contained. 


I understand that the Atomic Energy Commission is sponsoring an 


investigation of the whole containment problem, This investigation, which 
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mey include model experiments, may give us a much better idea on the limita- 
tions of containment. In principle of course, any explosion can be contained 
in a building of sufficient strength. 

We should remember, however, that the model of Tait and myself is 
only an extreme assumption which has no relation to reality. The relatively 
large amount of explosive energy which was obtained in these calculations only 
indicates the necessity for a more detailed investigation of the actual 
sequence of events in the meltdown in the absence of sodium. 

Such detailed investigations are now under way. As Dr. Hilberry 
has stated in his testimony, the Argonne National Laboratory is plaming to 
construct a meltdow facility for the investigation of the actual process in 
the melting of uranium fuel elements, and of the subsequent flow of the 
molten material down the reactor. ANL in collaboration with the Los Alamos 
Scientifie Laboratory plans to take the results of ANL meltdown studies as 
the basis of calculations of the energy which might be released if a critical 
mass should be reassembled by the meltdown. The special knowledge of the 
Los Alamos Scientific Laboratory on nuclear explosions and on the behavior of 
matter at high temperatures will be very useful for these calculations. 

APDA has also initiated similar studies of its own. Nuclear 
Metals, Inc., at Cambridge, Massachusetts, under the direction of 
Dr. A. EB, Kaufmam, is setting up experiments to study the melting and flow 
of uranium, using similar geometric configurations to those which will exist 


in the reactor, but using natural uranium rather than 0235, and electric 


rather than melear heat. It is hoped that these studies will give detailed 
information on the melting of the zirconium cladding which is around the 
uranium fuel elements in the PROC reactor, on the flow of molten uranium, and 
on the possible refreezing of this uranium. 
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At the same time NDA at the request of APDA is making theoretical 
studies of the same problem. One of their problems is whether the molten 


uranium will freeze again as it flows down the reactor. In principle, such 


refreezing is possible because the 0235 in the lower part of the core contains 


less fission products than that in the center and, therefore, will not yet be 
up to the melting point when the center melts and begins to flow down. In the 
lower blanket section, below the reactor core, there is depleted uranium in 
which the fission product heat is negligible, so that the temperature is very 
low. The present tentative conclusion from the NDA calculations is that the 
molten uranium which flows from the center of the core will not) freeze again 
in the lower section of the core but may at least partly refreeze when it 
comes into the lower blanket. These calculations are incomplete, and even 
after their completion we shall await confirmation of the theoretical results 
by the experiments at Nuclear Metals and Argonne National Laboratory. 

The question whether the molten uranium freezes again while flowing 
through the bottom of the reactor is of prime importance for the further course 
of events. If there is no refreezing at all, then in the proposed PRDC reactor 
the material will leave the reactor region and drop down into the special melt- 
down compartment which is provided at the bottom of the reactor. In this melt- 
down compartment, the molten uranium is permitted to distribute itself over a 
very wide area, 8 feet in diameter, which will make the layer of uranium in 
this compartment very thin even if all the fuel should drop down into it. Such 
a thin layer will not be critical even if it is surrounded by good neutron 
reflectors. Detailed calculations will be made to insure that ‘the full amount 
of uranium in the meltdown compartment will remain far below critical, taking 
into account reflection of the neutrons from the materials which may actually 


surround the fuel when it is in the meltdown compartment. For /instance, it 


will be taken into account that the blanket may drop into the meltdown com- 
partment in the course of events. Special care will also be taken to design 
the meltdown compartment in such a way that the fuel is certain to distribute 
itself uniformly over ‘the area provided. If necessary, knobs or dividing 
walls comtaining a nuclear poison such as boron-10 will be provided in the 
meltdown compartment in order further to reduce the reactivity of the fuel 
when it is in that compartment. 

If there is'no refreezing, the flow of fuel through the reactor will 
be fast enough so that all of the fuel flows out very shortly after it melts. 
For instance, the fuel from the center of the reactor core will have flowed 
out long before the fuel near the edges begins to melt. In this way accum- 
lation of fuel in any one section of the reactor, whether in the core or in 
the lower blanket, is'minimized. I am confident that under these conditions 
the reactor will not get up to critical avain if, by insertion of the safety 
rods, the reactivity starts out at $10 negative. NDA has started a more 
accurate calculation of the multiplication factor of the reactor as a func- 
tion of time after melting begins. Once the flow of molten uranium is known, 
one can calculate the distribution of fuel at any instant of time and can 
then caleulate the value of the miltiplication factor k for this distribution. 

On the other hard, if uranium freezes again, for instance or its way 
through the lower blanket, the channels for its flow become clogged and further 
molten uranium will then accumulate on top of the clogged channels and mainly 
in the bottom of the reactor core. If this were to hapnen, conditions some- 
what similar to those postulated in the Bethe-Tait accident caleulations might 
arise. However, the rate of assembly of the fuel would undoubtecly be much 
slower than assvmed in the Bethe-Tait calculation, first because not all the 


uranium would drop down at once and secondly because it would merely trickle 
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down rather than fall freely by gravity. With the much smaller rate of 
assembly, the energy release would also be much smaller and would appear to 
be containable in the many containers surrounding the reactor and finally 
in the reactor building. 
However important it is to investigate the course of a) possible 
meltdown accident with the present PRDC design, it is far more important that 
these same investigations may point the way to improvements in the design. 
It is very likely that no serious freezing of the uranium can occur in the 
lower part of the core but only in the lower blanket. If this is confirmed, 
and if the NDA calculations and the experiments at Nuclear Metals and ANL 
indicate a reasonable possibility that the uranium will refreeze in the lower 
blanket, APDA will seriously consider eliminating the lower blanket from the 
reactor. This will entail some moderate loss of breeding and some moderate 
increase of critical mass. It will, therefore, reduce the economic value of 
the reactor, though not too seriously. However, under the conditions out- 
lined, the sacrifice of the lower blanket would eliminate entirely the muclear 
accident after meltdown, even after the loss of sodiun. 
The possible removal of the lower blanket is only one! example of 
positive action which can be taken in changing the reactor design depending 


on the results of the current research program, Other design changes may be 


made if called for. At present, we do not have sufficiently realistic infor- 


mation on the course of meltdown accidents, but only educated guesses. How- 
ever, a vigorous research program is under way to fill the gaps) of our know- 
ledge, and the design of the PRDC reactor is sufficiently flexible so that it 
can profit from the results of this program. I have reasonable hopes that 
this combination of research and design change will lead to a reactor which 


cannot have any nuclear accident after meltdown. I am confident that the 
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reactor can be designed in such a way that no credible meltdown situation can 


result in an accident of sufficient energy to breach the containment building. 


9) Pre ional Testin; 

To the greatest extent possible, advance experiments and engineering 
evaluation are performed to assure the safety of any reactor, and this will, 
of course, be the case with the PRDC reactor. However, a reactor should be 
subjected to a rigid pre-operational testing which can be carried out safely 
at every step. Pre-operational testing is carried out following completion of 
the construction of a reactor. This procedure provides a method for further 
check on experimental and theoretical results, and to be most effective mst 
be carried out on the reactor itself, Consequently, such tests cannot be 
conducted until a reactor is completely constructed and ready for the intro- 
duction of nuclear fuel. 

Before the PRDC reactor is assembled in Michigan, its critical mass 
and many other nuclear properties will be measured in a critical assembly in 
the Arco, Idaho, facility of the Argorme National Laboratory. Because there 
are some necessary differences between the structure of a critical assembly 
and of an engineered reactor, it is expected that the critical mass of the 
final PRDC reactor may differ from that measured in the critical assembly by 
up to 5 per cent, either way. The reactivity value of the control and safety 


rods, and of fuel elements in various positions in the reactor, will also be 


measured in the Arco critical assembly. Moreover, it will be vossible to 


measure the subcritical multiplication of a neutron source, with various 
percentages of a critical mass loaded in the reactor, and with various neu- 
tron detectors. 

When the reactor is ready for assembly in Michigan, the fissionable 
material will be put in place piece by piece, in the presence of a strong 
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neutron source. The details of the start-up procedure are described by 
Mr. McCarthy in his testimony. The central fuel elements are loaded first, 
and then the loading proceeds spirally outwards so that, as criticality is 
approached, the reactivity value of each of the last fuel elements is much 
less than a dollar (about 0 cents). 
The subcritical multiplication of the neutron source by the fission- 
able material will be measured at each stage of loading with several neutron 
detectors of different characteristics. From these measurements, the critical 
mass can be predicted in various different ways. The most common method is to 


plot the reciprocal of the multiplication, 1/M, as a function of the mass of 


fuel. As the critical mass is approached, these plots become straight lines 


which point to the critical mass (at infinite miltiplication M)} Since 
several different neutron detectors are used, several different| straight lines 
are obtained which should all extrapolate to the critical mass and thus pro- 
vide a check on each other. This method, which has been used on many reactors 
in the past, permits a very accurate prediction of the critical| mass. 

Another method which is even more accurate, especially at early 
stages of the assembly, makes use of the previous experience with the. Arco 
critical assembly. If the same neutron source ard neutron detector are used, 
then the same multiplication will be measured in the PRDC reactor and in the 
Arco critical assembly, when the same fraction of the critical mass has been 
assembled. Thus, it will be possible to determine the fraction of critical 
mass assembled at every step. 

The last stevs before criticality is reached will be taken with 
especial care. Multiplication will be measured after the addition of each 
new subassembly with the safety and control rods in, and after jevery three 


subassemblies also with the rods out. Close to criticality, the procedure 
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of plotting the reciprocal of the multiplication factor against mass becomes 
especially accurate, and it will be easy to predict exactly which subassembly 
will make the reactor critical. 

The approach of a reactor to critical is no longer a hazardous 
procedure, but one which has been carried out dozens of times and has become 
routine. Moreover, the start-up of the PRDC reactor will be carried out by 
especially competent personnel who have been trained previously in this oper- 
ation. Especially when criticality is near, the most competent members of 
the APDA staff and of its consultants, as well as experienced AEC representa- 
tives, will be present. I, therefore, believe that there is no hazard involved 
in the assembly of a critical mass in a populated area. 

When the critical mass is finally reached, the control rods will be 
pulied out slowly, and the neutrons will be allowed to miltiply until some 
low power level is attained, perhaps a few watts. At this low power level, 
the control rods will be calibrated, the safety rods tested, and the neutron 
responses to changes of reactivity measured, 

At such low power level, the operation of the reactor can be com- 
pletely predicted from theory because the fuel will not be heated, and there 
can be no effects from the bowing of fuel elements or from other mechanical 
features of the reactor. The behavior of the reactor ther depends only on the 
properties of fission'neutrons, in particular of the delayed neutrons, and is 
the same for fast and'for thermal reactors, as I have pointed out before. The 
test at this low power level is, therefore, comvletely predictable and com- 
pletely safe. Furthermore, the fuel is not radioactive at this time, because 
the reactor has not operated at high power levels. 


If the reactor is found to behave satisfactorily at a power of a few 


watts, the power will'then be raised to about 300 kilowatts of heat, which is 
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only 0.1 per cent of the power at which the reactor is supposed to be normally 
operated. The coolant will be permitted to flow at its regular rate so that 
the temperature of the fuel will rise by only about 1/1000 of the amount it 
would rise at full power, i.e., a fraction of a degree. Such slight tempera- 
ture changes cannot change the reactivity measurably, and in particular cannot 
lead to noticeable bowing. So the behavior should still be the same as ata 
power of a few watts, and this will be checked by experimerts. The same will 
then be done at 1 per cent of the operational power level, where the same 
considerations still hold. 
Then the power will be raised in slow steps. The steps presently 
proposed are 5, 12.5, 25, 50 and 100 per cent of the normal operating power, 
but this schedule is only tentative. At every stage a full set of experiments 
will be made to check the reactor behavior. The power will not be raised to 
the next level before a completely satisfactory result is obtained at the 
lower power level. As the power is raised, the fuel will expand and may 
possibly bow, and we shall thereby have a chance to examine the effect of fuel 
temperature on the reactivity and make sure that no positive temperature 
coefficient exists. 
The chief instrument for studying the reactor behavior will be the 
reactor oscillator. This is a special control rod which can be moved rapidly 
in and out of the reactor. This control rod is made in the fom of a cylincer, 
one half containing graphite, a good neutron moderator, and the other contain- 
ing boron-10, a strong neutron absorber, in the form of boron carbide. The rod 
can be rotated at any frequency from 0.01 to 25 cycles per second, and if it is 
so rotated, the reactivity will change regularly and periodically by a certain 


small amount. This amount can be selected by putting a suitable amount of 


boron-10 into the rod; it is planned to restrict the reactivity change to 
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6 cents. Then the rotation of this oscillator rod from the position where 
the boron is "out® of the reactor, to the "in® position, will cause such a 
small change of reactivity that no danger could result even if the rod stayed 


in the out position. Its 6 cents could easily be compensated many times over 


by any safety or control rod or by a rise of only about 30°F in the average 


reactor temperature. 

When the oscillator is used to change the reactivity of the reactor, 
the reactor power will)also oscillate with the same frequency. One can then 
measure the amplification, i.e., the ratio of the amplitude of the power 
oscillation to that of) the reactivity oscillation. One can also measure 
whether or not the power is in phase with the reactivity, i.e., whether the 
maximum of power is reached at the same time as the maximum reactivity, or if 
this is not the case, one can measure the difference in phase between the two 
oscillations, These two data, the phase lag and the amplification, will be 
measured with the oscillator oscillating at different frequencies, and all 
this information together will give a picture of the reactor characteristics. 

I have develoved the theory of these measurements in some detail 
and have published the results in a report, APIM-117, which is included as an 
exhibit to the PRDC License Application, as amended, and is incorporated by 
reference in this testimony. The theory shows that if the reactor has an 
instability (for instance, a resonance) at some high power, let us say at 300 
megawatts of heat, one)can predict this instability very well from experiments 
at much lower power, let us say at 50 to 100 megawatts. This is precisely the 
parpose of these experiments, namely to get advance warning of instabilities 
long before these instabilities actually occur, and this feature greatly con- 
tributes to the safety of oscillator experiments. 


=5b= 4005 


To make them still safer, we shall not simply increase the power by 
steps while keeping the coolant flow constant, but we shall first do experi- 
ments at lower power with reduced coolant flow. What we really want to study 
is the behavior of the reactor at different fuel temperatures because it is 
the temperature of the fuel which determines its expansion, its bowing, and 
its Doppler effect. Therefore, we should get essentially the same result if 


we operate at one-quarter of full power and one-quarter of full coolant flay 


as if we operated at full power and full coolant flow. 


Staying at relatively low power and reduced coolant flow has 
several advantages. First of all, the total accumulated radioactivity will 
be kept low, so that if against all expectations there should be an accident, 
not many fission products would be released. Secondly, the slower the coolant 
flows, the slower also will be the responses of the reactor. We can then 
operate the oscillator at low frequency which is easier mechanically and again 
increases the safety. 

To measure in particular the prompt positive temperature coefficient, 
we shall reduce the flow of coolant to a very small amount, possibly shutting 
it off completely, and we shall use very low power, perhaps 1 per|cent of 
normal operating power. If then the power oscillation is in phase with the 
reactivity oscillation, this indicates a positive prompt temperature coeffi- 
cient; if it has the opposite phase, then the temperature coefficient is 
negative. If in this experiment, contrary to what I believe will|be the fact, 
the temperature coefficient should turn out to be positive, we shall take the 
reactor apart and redesign it. 

This method for measuring the prompt temperature coefficient is 
quite different from the transient one used in the EBR-I, Even if the prompt 


temperature coefficient is positive, our method will be completely safe. 
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This is because on the average the reactor fuel is not heated up. The power 
is alternately higher and lower than it was without the oscillator working, 

so that on the average it is not changed and the averace fuel temperature and 
the averaze reactivity likewise remain unchanced. If there were any small 
chance of average reactivity, this could be compensated by re-settine the main 
control rod. If there were any increase of averave temperature, this could 
only be very slow and would then be communicated to the whole reactor, and, 

as I have mentioned before, the over-all temperature coefficient, correspond- 
ing to heating of the whole reactor, was negative even in EBR-I, and, there- 
fore, this vrocedure is safe. 

To measure the promot temperature coefficient, we mst change the 
temperature of the fuel alone, anc we must do this very rapidly. This rapid 
change is provided in our method by rotating the reactor oscillator with high 
frequency. It is quite unnecessary to oscillate the reactivity with a large 
amplitudes a few cents is sufficient if we have sensitive instruments to 
observe the power oscillation. Even at the moment when the oscillator is com- 
pletely Yout,* the excess reactivity will only be a few cents (which causes no 
hazard), and a moment later it is minus the same number of cents. 

In the EBR-I transient experiment, on the other hand, the way by 
which the fuel temperature could de changed rapidly was to provide a large 
excess reactivity, in the end about 75 cents. This is relatively dangerous; 
the fuel heated rapidly without heating the rest of the reactor structure, and 
the reactor went out of control. We have no intention of using this hazardous 
procedure. By providine rapid change without appreciable excess reactivity, 
our procedure will be safe and will still give the same information. 

If, contrary to my exvectations, our measurements do show a positive 


vrompt temperature coefficient, we shall, of course, try to find its cause, 
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ment. We shall then redesign the relevant part of the reactor core, put it 
together again, and repeat the tests. The reactor structure is sufficiently 
flexible to permit redesign without rebuilding the reactor vessel > the shield 
and other major parts. 

A positive prompt temperature coefficient is not the only possible 
reactor instability; there is also the possibility of a resonance, As I have 
mentioned before, the EBR-I had such a resonance, at a frequency of about 0.4 
cycles per second at full power and reduced coolant flow. Such aj resonance 
is not in itself dangerous, but it makes it impossible to operate! the reactor 
above the critical power at which it occurs. There is good hope that the 
resonance of EBR-I, together with the positive temperature coefficient, can 
be eliminated by a better mechanical design and that the mechanical design of 
the PRDC reactor has in fact accomplished this. The reactor oscillator is 
particularly suitable for finding a resonance, and if one exists, however, 
just as in the case of the positive temperature coefficient, it will be poss- 
ible to predict the existence of a resonance at a much lower power than that 
at which the resonance occurs. 

Summarizing, it is my opinion that safety tests with the help of a 
reactor oscillator can be carried out without danger to public safety and that 
the tests will give all the information required to insure safe operation of 


the reactor subsequently. 


(10) Safety Consciousness of PRDC 
As a consultant, I am not directly a menber of the APDA staff, and 


thus I have an opportunity to observe their operation from the outsice » thouch 


very closely. I am also in a position to make comparisons with other reactor 


laboratories with which I have been or am presently asscciated. | 
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I am happy to be able to state that in my experience, FBC and APTDA, 


as well as the Dow-Detroit Edison croup, have always been fully conscious of 


the requirements of safety. Because of their concern about safety, APDA 


arranged a meeting on the safety of fast reactors in Detroit in the Fall of 

1954. This was the first meeting on this subject of such broad scope. Only 
one similar meeting had been held previously, under the auspices of the AK, 
in New York City about 19,9, but that meeting was much smaller and less com- 
prehensive. 

The safety meeting at Detroit was attended by many scientists from 
AEC and industrial laboratories and was considered very much worthwhile by all 
participants. The full record of the meetine has been published. It was the 
consensus of the participants in the meeting that the safety of fast reactors 
was not an extremely difficult problem and that most of the outstanding prob- 
lems were on the way to being solved. 

Further evidence of the concern of APDA for safety is shown by the 
fact that in my consultant's contract with this company, reactor safety and 
reactor design were specified as the two major problems with which I should be 
concerned, 

Early in 1955, APDA urged that oscillator experiments be done on 
EBR~I, and these led to the discovery of a resonance in that reactor. Scien- 
tists from APDA and NDA, at the request of APDA, made major contributions to 
the early analysis of the resonance experiments. The fact that the resonance 
remained unexplained was the main reason ANL undertook the further experiments 
which finally led to the often mentioned accident to EBR-I, Full understanding 
is the vrimary requirement for safety, and even the lessons from the FBR-I 
accident itself are likely to help us to insure that no accident will occur in 


the PRDC reactor. 
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APDA initiated calculations at NDA of possible reactor accidents, 
considering the worst possible circumstances. At the request and expense of 
APDA, NDA made the first reliable calculations of tne Doppler effect in fast 
reactors, which were then followed by calculations of the British Project and 
by some of my own. 

Barly in 1956, APIA initiated desizns of the PRDC reactor which 
would either avoid bowing or make the temperature coeff icient” due to bowing 
nepative. APDA had long been aware of the problem of the vositive temperature 
coefficient of EBR-I and of the meltdow problem, and was engaved jin programs 
for their solution. Since last surmer, these programs have been intensified. 
There is close coordination between APDA and Arconne National Laboratory, both 


in fast reactor design and in safety prorrams. 


(11) Summary 


By the application of theoretical physics to what we now know, it 
is my opinion that a fast breeder reactor of the reneral type proposed by PRDC 
can be constricted and overated in a ponulated community without undue risk to 
the public, and that it can be demonstrated, when such reactor hag been built, 
that its overation is safe. 

The infomation to be develoned by the projected procram of APDA, 
including vre-operational testins, and by the related prograns of |ANL and cther 
acencies of the AEC, will in my opinion eliminate any uncertainties that may 
now exist wita respect to operation of the oroposed PRDC reactor.| I believe 
that this information will be sufficient to enable PRDC to furnish such addi- 
tional technical infomation as is reazired to complete its Anplication for 


License under Section 10 b of the Atomic Enersy Act of 195). 


On the basis of what we already know as a result o*% experimentation 


and research, operating experience with reactors, and theoretical| calculations, 
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it is my further opinion that such additional information will in fact show, 


with very high probability, that a reactor constructed in accordance with the 


present PROC design can be safely operated. Even if the planned investiga- 

tions should not demonstrate safety on the basis of the present design, they 
will at least substantially eliminate areas of uncertainty and point the way 
to chanres in particular features of the design so as to assure safety. The 
design of the PRDC reactor is sufficiently flexible to accommodate such 


chanres. 
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TESTIMONY OF NORMAN HILBERRY, 

DEPUTY DIRECTOR, ARGONNE NATIONAL LABORATORY 
Background and Qualifications 

My name is Norman Hilberry. I am the Deputy Director of Argonne 
National Laboratory. Since July 1, 1956 I have been acting in this capacity as 
the Laboratory's chief executive officer. 

I was born in Lakewood, Ohio, now a suburb of Cleveland, on March 
11, 1899. I received my Bachelor's degree with majors in both physics and 
mathematics from Oberlin College in 1921, started graduate work in physics at the 
University of Chicago in the fall of 1921, and accepted a position as instructor in 
the Physics Departmentiat New York University in the fall of 1925. I taught both 
undergraduate and graduate physics courses at New York University, first at 
Washington Square College from 1925 to 1928 and then at the University Heights 
campus as an instructor from 1928 to 1930 and as an Assistant Professor from 
1930 until the summer of 1940, at which time I returned to the University of 
Chicago on sabbatical leave and completed my graduate work. I received the 
Ph. D. in physics from the University of Chicago in the spring of 1941. The 
summer of 1941 was spent as a member of a State Department-sponsored cosmic 
ray expedition to South America. After a month utilized in making high altitude 


cosmic ray measurements in the Andes of southern Peru, I was a member of a 


symposium on cosmic rays sponsored by the Brazilian Academy of Sciences in 


Rio de Janiero, returning to New York University in the fall of 1941. 


In December of 1941 I was asked by Dr. Arthur H. Compton to 
serve as his assistant on a war project which was just then being organized. 
This project was known during the war as the Metallurgical Project/and since 
has been renamed the Plutonium Project. I reported for full-time duty on 
January 1, 1942 and have served in the national atomic energy activities 
continuously since that time. 

During the early part of 1942 I had an active role in organizing the 
Metallurgical Project, not only by assisting in establishing it as an 
administrative unit but also by establishing and staffing new scientific divisions 
to meet the swiftly broadening demands for the incorporation of additional 
scientific and technical disciplines. During this same period my responsibilities 
included arranging for the necessary developmental work on methods for the 
production of the extremely pure graphite necessary for nuclear reactor 
construction and for obtaining this graphite in quantities adequate tg meet the 
project needs. My duties also involved an active part in the procurement of 
the necessary high purity uranium metal. I was one of a group of three who 
served as the first site selection board for an atomic energy facility, 
recommending the selection of the present Oak Ridge site in the spring of 1942. 
Shortly after our selection of a site had been made, the Manhattan District of 
the United States Army Engineer Corps was organized, and our recommendation 
was forwarded to them for action, resulting in the acquisition of the present 


Oak Ridge site. Asa member of the group present in the West Stahds 


laboratory at the University of Chicago when the first nuclear reactor went 


critical on December 2, 1942, it was my assignment to man one-of the several 
manual safety control devices provided for "emergency shut-down." 

During the calendar year 1942, the activities of the Metallurgical 
Project expanded rapidly. In addition to the Metallurgical Laboratory itself, 
additional project groups became necessary and these were established under 


separate contracts at numerous other locations, such as Iowa State College at 


Ames, Iowa, the University of California at Berkeley, California, Battelle 


Memorial Institute at Columbus, Ohio, and Washington University at St. Louis, 
Missouri. It was necessary to provide some organizational mechanism to 
handle all matters of technical administration for these associated contracts 
and to assure that the scientific program of the project as a whole was 
effectively coordinated. For this purpose, a Metallurgical Project Office, 
independent of the Metallurgical Laboratory, was established, -with Dr. Arthur 
H. Compton as Director, to serve as the central executive unit for the Project 
as awhole. From January 1, 1942 until May, 1943, this Project Office 
reported on matters of both program and administration to the Office of 
Scientific Research and Development, which was the governmental agency 
responsible during this period for the over-all atomic energy program. From 
May, 1943 until July, 1946 it reported to the Manhattan District, U. S. Army 
Engineer Corps, and it was discontinued July 1, 1946. First as assistant to 
Dr. Compton and later as Associate Project Director, I served as the 
executive officer for this Project Office. 


In the spring of 1942, active steps were taken to design a reactor 


of large enough power to produce experimental quantities of plutonium and a 
chemical process plant adequate to separate this plutonium from the uranium 
fuel elements in which it was formed. These facilities were designed with the 
assistance of E. I. duPont de Nemours & Co., Inc., and constructed at the 
Oak Ridge site. They formed the key facilities of the Clinton Laboratories 
which were established, staffed, and operated during the war by the University 
of Chicago. Construction of these facilities proceeded during 1943} and the 
X-10 reactor went critical in November of that year. As the representative of 
the Metallurgical Project Office, I was present at Clinton Laboratories during 
the final stages of the construction and throughout the start-up of this reactor. 
During this period also, construction was completed in the Argonne 
Forest section of the Palos Park Division of the Cook County Forest Preserve 


of facilities to house the first nuclear reactor. The reactor itself was 


disassembled from its location in the West Stands and reassembled in the new 


laboratory facilities. It was here also that the world's first heavy water 
moderated reactor was built and put into operation in May of 1944. | Although the 
Argonne Forest laboratory was administered as a separate unit, it|was 
operated under the same prime contract as the Metallurgical Laboratory itself. 
In January, 1943, active design was started on a full-scale plutonium 
production plant. The Metallurgical Project was responsible for all matters of 
basic scientific and technical design, while E. I. duPont de Nemours & Co., 
Inc., was responsible for all detailed engineering design for construction and 


eventual operation of the plant. As a matter of contractual obligation, the 


Metallurgical Project was required to approval all final drawings, |specifications, 
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and initial operating procedures for the Hanford plant from the point of view of 
operability as far as basic science and technology were concerned. 

In July, 1944, I was appointed Associate Project Director of the 
Metallurgical Project and assigned to Hanford as the liaison between the duPont 
company and all of the Metallurgical Project laboratories, in particular the 
Metallurgical Laboratory itself and the Clinton Laboratories. This role called 
for an active part in the start-up of the Hanford reactors in the fall of 1944, 

During 1945 and the first half of 1946, the responsibilities of the 
Associate Project Director included the planning for re-establishment of the 
wartime atomic energy projects on a permanent peacetime basis and for the 
establishment of certain new atomic energy installations, including Brookhaven 


National Laboratory andithe reorganization of the Metallurgical Laboratory 


and the Argonne Forest Laboratory into the present Argonne National Laboratory. 


With the final establishment of Argonne National Laboratory on July 1, 
1946, I became Associate Director, and on December 1, 1950, I was appointed 
Deputy Director. Asa result, throughout the past ten years I have been in 
active contact with all of the Laboratory's reactor activities. These have 
included the first Experimental Breeder Reactor, EBR-I; certain phases of the 
design of the Materials Testing Reactor; the design, construction, and operation 
of the Laboratory's heavy water research reactor, CP-5; the conceptual design 
and basic engineering of the Mark I Submarine Thermal Reactor; the conceptual 
design of the Savannah River Production Reactors; the design, construction, 


operation, and experimental programs associated with the BORAX 
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reactors; the design and construction of the Experimental Boiling Water 
Reactor; the design of the Experimental Breeder Reactor, EBR-II; the design 
of the Argonne Low Power Reactor, to serve as a package reactor for use as 
a power supply in remote locations; the design and construction of the Argonaut, 
a training and limited research type of reactor; and the conceptual design of 
the ARBOR reactor, to meet full-scale engineering development requirements. 
Incidental to these major reactor projects, my duties have required 
continual contact with the Laboratory's Zero Power Reactor program, which 
has included the zero power version of the Submarine Thermal Reactor, ZPR-I; 
the zero power mock-up of the Savannah River reactor, ZPR-II; the! zero power 
mock-up of the Experimental Breeder Reactor, ZPR-III; the fast exponential 
experiments on fast reactors, ZPR-IV; and the coupled fast-thermal zero 
power reactor, ZPR-V. These projects have spanned the ten-year period 
since Argonne National Laboratory was established and have provided 
essentially continuous contact with highly important and productive reactor 
development activities. 
The Laboratory is now preparing for the start-up and operation 
of the Experimental Boiling Water Reactor and of the Borax-IV reactor. 
Criticality experiments are under way with both reactors, and full-scale 


operation is scheduled in the immediate future. Argonne is also currently 


engaged in preparing detailed plans for rebuilding and operating EBR-I, and 


for the design, construction, start-up, and operation of a new Experimental 


Breeder Reactor, EBR-Il. The Laboratory has completed the initial design of 


this new reactor, and is presently directing the activities of the architect- 
engineer on producing the detailed engineering design. The Argonaut reactor 
for university training and reactor research is nearing completion, and 
start-up is scheduled for the immediate future. The ARBOR reactor has been 
approved, and an architect-engineer is being selected preparatory to 
proceeding with final design and construction. As the Laboratory's acting chief 
executive officer, Iam administratively responsible for the execution of this 
program. 

In all of these many reactor projects, commencing with the 
construction of the first nuclear reactor under the West Stands at the University 
of Chicago, considerations of safety and site location have been matters of 
primary concern to me and to others charged with responsibility for these 
projects. With other senior laboratory officers, I have taken an active part in 
the discussions upon which the decisions were based as far as most of these 
reactor projects have been concerned, and I have, of course, shared in the 
decisions as to site and safety features for those for which the Laboratory has 


had responsibility for construction and operation. 


General Program 
Iam generally acquainted with the design of the proposed Power 


Reactor Development Company (PRDC) reactor and with the material included 


in its Application for License, as amended, I have also read the direct 


testimony to be given in this proceeding by Messrs. Amorosi, McCarthy, Bethe 


and Davis. Iagree that the most important areas in which additional technical 
information must be supplied with respect to fast breeder reactors of the 


general type proposed are those which concern stability, temperature 


coefficients and effects of any credible meltdown. My testimony will be largely 


directed toward a brief summary of the information presently available in these 
areas, and an outline of the research program which is being carried out by 
Argonne National Laboratory in conjunction with other Atomic Energy Commission 
laboratories, Atomic Power Development Associates, Inc. (APDA),) and others. 
In my opinion this program will not only provide much of the technical 
information in these areas which is needed to complete the PRDC License 
Application, but it will provide confirmation of the assurance which I believe we 
already have that a fast breeder reactor of the general type proposed can be so 
designed and constructed that it can be operated in a populated area |without 
undue risk to the health and safety of the public. There is, of course, no 
possible public hazard involved in any event in the mere construction of such a 
reactor, prior to the introduction into it of nuclear fuel. 
The fast reactor program of Argonne National Laboratory is even older 
than the Laboratory itself; since before its establishment as a permanent 
laboratory in July, 1946, ANL and its predecessor have been actively engaged 
with the problem of fast breeder reactors. ‘One of the final acts of the Manhattan 
District was to approve the Laboratory's proposal for studies leading to the 
design and eventual construction of a fast breeder reactor. These studies started 


in 1945 and have been carriedm continuously to the present time. First as 


Associate Director and subsequently as Deputy Director of the Argonne 
National Laboratory, I was continually advised of and informed upon the planning 
and execution of this program. 

These studies led to the design, construction, and operation of the 
first Experimental Breeder Reactor, EBR-I, which was completed in 1951. This 
was the first nuclear reactor to produce significant quantities of electrical power, 
providing sufficient power for self-contained operation of the plant and associated 
laboratory facilities. Initial operation was carried out on the Mark I core from 
1951 to 1954. Measurements on this first core proved that even in this design 
the amount of plutonium produced was at least equal tothe quantity of uranium-235 
burned. Additional experiments were carried on with a Mark II core until 
November 29, 1955, at|which time this core was rendered inoperative as the 
result of a fast excursion experiment, which I shall discuss further below. 


Arising out of the studies of EBR-I, the Laboratory has undertaken a 


critical survey of the kinetic behavior of fast reactors, with the objective of 


determining more precisely the safety characferistics inherent in this class of 
reactor designs. These investigations will include studies of possible positive 
temperature coefficients and of possible operating instabilities which could 
arise as a result of temperature feed-backs. In addition to these kinetic 
studies which it is proposed to carry out on the present EBR-I reactor, the 
Laboratory, in cooperation with the Los Alamos Scientific Laboratory, is also 
examining the possibilities of hazards which might arise in this type of reactor 


due to a postulated sudden compacting of the core arising from meltdown or 


other imagined nuclear incident. 
In the meantime, in connection with the planning for a sjecond 
experimental breeder of considerably larger size, a zero power rieactor or 
critical experimental facility (ZPR-III) has been designed and constructed to 
carry out the necessary nuclear studies required in the design of a fast breeder 
reactor. This facility was placed in operation in October, 1955, and is 
presently engaged in a program of fast reactor studies. 
Concurrently, design and development work needed to establish a 
definitive design for the new experimental breeder, EBR-II, has been carried out. 
As of the present time the first phase of the design work has been|completed and 


an architect-engineer has been chosen to assist the Laboratory in producing 


the complete engineering design, including the necessary construction drawings. 


In connection with design of the new Experimental Breeder, EBR-Il, 
two ancillary programs are of significance. The one deals with the irradiation 
studies which the Laboratory is carrying on in connection with the| determination 
of the irradiation stability of various fuel elements and fuel components and in 
particular, prototype designs for the EBR-II reactor and for the PRDC reactor. 
The other program deals with the continuing engineering studies associated with 
the technology of the use of sodium as a reactor coolant. This involves the 
engineering test of full-scale components, pumps, valves, seals, jetc., using 
liquid sodium under the temperature conditions planned for the EBR-II reactor. 

Since each of the above activities in the program of Argonne National 
Laboratory has a bearing on considerations of the inherent safety of the PRDC 


reactor, each will be presented in some detail. 
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Experimental Breeder Reactor - EBR-I 
Ee ec ctor = BOR-T 


The Experimental Breeder Reactor, EBR-I, was designed initially 
to provide a facility to study the Physics of fast reactors, particularly the 
breeding characteristics of such a reactor and secondly, to study the technology 
involved in the use of liquid metals as coolants for fast reactors. At the time 
thes. investigations were first started, fissionable material was scarce and 
urgently needed for military objectives. Asa result, the reactor was designed 
for minimum critical size. This requirement resulted in an active core of very 
small size. The core volume was a hexagonal section essentially seven and 
one-half inches between flats and seven and one-half inches long. Since a major 
problem in fast reactor design is that of neutron leakage, it is clear that minor 
deviations in geometry in such a small core produce relatively much larger 
changes than would be produced by the same geometric deviation in a much 
larger core. The use of the small core also tends to make the heat transfer 
and temperature gradient problems more serious. Both of these problems 
would have dictated the use of a diluted core of larger volume which would 
simultaneously have increased the heat transfer area, reduced temperature 
gradients, and reduced the sensitivity to minor geometrical deviations. The 
diluted core, however, would have required larger quantities of fissionable 
material, and it was therefore not recommended. To determine the breeding 
inherent in this system, the enriched core was surrounded with a blanket of 
normal uranium. Radially this blanket consisted of an inner blanket of normal 


uranium rods cooled by the sodium-potassium alloy, an¢ an external blanket 


outside the stainless steel vessel which contained the core, inner blanket and 


the coolant. This external blanket was composed of normal uranium "bricks" 


which were perforated with holes so that the ''bricks" could be air-cooled. 


Longitudinal blanketing of the core was accomplished by placing no 


rmal uranium 


slugs in the stainless steel tubes, both above and below the highly enriched 


uranium-235 core slugs. 


Since the EBR-I was to be an experimental unit, it was necessary 


that each fuel element be separately removable from the reactor. 


this, the fuel elements were fabricated by inserting uranium slugs 


To accomplish 


into properly 


fitted stainless steel tubes and bonding the uranium to the stainless|steel with 


sodium-potassium alloy within the tube. Sucha fuel element then consisted of 


central uranium slugs of highly enriched uranium with normal uranium slugs 


inserted above and below to provide the upper and lower blankets. 
core, each stainless steel tube was provided with ribs which were 
the outer surface. When the fuel element was inserted through the 


plate and into the lower holding plate and rotated, these ribs came 


In the Mark I 
milled on 
upper holding 


almost in 


contact with the surfaces of the adjoining fuel elements. The sodium coolant 


then flowed through the apertures between these fuel elements. 


The milling of these ribs on the steel tubes was an expensive and 


time-consuming operation, so that in the second core made for EB] 


we called the Mark Il core, the ribs were eliminated and in conseq 


clearance between fuel elements was increased by about 50 mils. 


R-I, which 


Ike 
pence, the 


(Two types of 
| 


geometrical distortion are obviously possible within this core. One would be a 


bowing of the uranium slugs themselves within the stainless steel tubes. The 
thickness of the liquid bond between the uranium slugs and the stainless steel 
wall was 10 mils, so that a bowing of 20 mils within the stainless steel jacket 
would be possible. Since the flux across the reactor is not uniform but drops 
off from the center toward the edge, itis clear that the side of each slug 


toward the center is somewhat hotter than the side away from the center, and 


consequently, bowing can occur due to temperature differences across the slug. 


With the coolant flowing over the surface of the steel jackets, these temperature 
differences are clearly minimized. If the flow of coolant is stopped and in 
addition, the power is increased rapidly, these temperature differences are 
magnified, and bowing effects become much more probable. 

The second source of geometrical deviation would be in the actual 
bowing of the stainless steel tubes themselves. In the Mark I core, the presence 
of the ribs reduced the possibility of this bowing to a matter of a few mils at 
most throughout the entire length of the tubes. In the Mark II core, however, 
bowing due to irregular heating could have amounted to as much as 50 mils. 

It should be noted that the temperature differentials are such that any bowing 
arising from either source would tend to move the fuel slugs closer together 

at the center of the reactor and thus tend to increase the reactivity of the reactor 
as a whole. 

Construction of EBR-I was completed in August, 1951, and the 
reactor placed in operation. During the lifetime of the Mark I core, the major 


emphasis was on steady operation to obtain breeding information as quickly as 
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possible, and while some experiments were done, no extensive ¢xperimental 


program was carried out. The emphasis was on building up total megawatt 


days of operation and upon study of the engineering behavior of the 


including the electrical power production. Under certain start-up 


system, 


conditions, 


particularly when doing foil irradiations, certain operational anomalies were 


observed. These occurred only under extreme operating conditions and were 


totally absent during routine operation. 


With the introduction of the second, or Mark II core, rather extensive 


experimental programs were undertaken to determine the nuclear characteristics 


of the reactor. During this phase of the reactor's Operation, less 


was placed on routine operation and consequently, more occasions 


emphasis 


arose on 


which the operational anomalies were observed. These consisted of oscillations 


in power level when the flow rate was drastically reduced, and the 


appearance 


of a positive temperature coefficient under circumstances of start-up with very 


short flux doubling periods and with zero or no coolant flow. It should be 


emphasized that these anomalies were not characteristic of normal operation 


and required rather drastic abnormalities in operating procedures 


observation. Under normal Operating procedures, the reactor had 


for their 


a definite 


negative temperature coefficient and very stable operating characteristics. 


Four years of essentially continuous trouble-free operation were e 


In my opinion, this attests to its inherent reliability. 


xperienced. 


When the experimental program that had been outlined for the reactor 


was completed, the question immediately arose as to whether a final séries of 


experiments should not be performed in an attempt to explain the anomalies 
which had been observed under abnormal operating conditions. These 
conditions of reduced or of zero coolant flow and of start-up at very short 
periods are obviously only procedures undertaken for strictly experimental 
purposes. To carry out the experiments requires that two automatic safety 
controls--the flow interlock and the period meter interlock--both be overridden. 
It is clear that such experiments are fraught with possibilities of damage to 

the reactor. New high speed instrumentation was added to the reactor, the 

flow and period meter interlocks were disconnected, and the final series of 
experiments undertaken. A reactor oscillator was installed which made it 
possible to increase and decrease the reactor power at variable frequency 
under the conditions of reduced flow where instabilities earlier had been 
observed. It was found that for a given frequency of the oscillator, a "resonance" 
in the power output could'be obtained. While harmonics of this resonance 


frequency were searched for, there was no clear indication of their existence, 


although if they were of relatively minor magnitude they might have been 


present without being observed. 

The program then shifted to an observation of the positive temperature 
coefficient. The coolant flow was stopped and the reactor started up ona fast 
enough period so that temperature differentials would be established in the 
fuel slugs. The characteristic of a positive temperature coefficient immediately 
appeared; that is, there was an increase in the rate at which the power doubled 


as the power itself increased. On the final experiment, in which the doubling 


period had been reduced to approximately 0.3 seconds, a delay in|scramming 


the pile permitted the temperature to overshoot so that the uranium became 


heated above the temperature, roughly 725°C, at which the uranium-iron 


eutectic forms and the center of the core melted, forming the eutectic. Although 
the reactor was scrammed manually, the power limitation circuits which had 
been above the normal trip-level also operated, and it was only the fact that the 
reactor was on such a short doubling period that permitted it to overshoot to 
the extent that melting took place. From the control room, it was| impossible to 
tell that anything had gone amiss, although one thermocouple did indicate a 
temperature of 590°C, and since it was clear that this might not be a peak 
temperature, there was some suspicion that the actual temperature rise might 
have been appreciably higher than this. Within some 15 minutes, however, 
there were indications of abnormal fission activity both in the coolant and in the 
stack gas from the building. This activity could only have come from the 
rupture of a fuel element jacket. The amounts of activity were very low, and 
although the building was evacuated until precision measurements could be made, 
the occupants returned immediately thereafter. 
Attempts to remove the fuel elements from the reactor core showed 
very promptly thatmelting had occurred. While some of the external rods 
could be removed, by far the greater number could not. This meant that the: 
core would have to be removed as a complete unit from the reactor. The 
original design had provided for this operation, but it was necessary to erect 


on top of the reactor a temporary cave to provide radiation protection for the 


operators. 


The core was allowed to cool from the time of the incident in 


November until June before an attempt was made to remove it from the reactor. 


In the meantime the temporary cave was erected and necessary remote 
manipulation devices provided. The core itself was removed without incident, 
placed in a specially designed coffin for radiation protection, and shipped to 
Argonne National Laboratory at Lemont for detailed examination in July, 1956. 
One of the caves at Argonne was made gas-tight so that the inspection of the 
core could be carried out in an inert atmosphere to reduce any possibility of 
the sodium which still clung to the fuel rods catching on fire and thus initiating 
a uranium fire. When the cave had been adapted, the core was removed from 
its coffin and examined in detail. I personally participated in this examination, 
and I also have studied the photographs and analyses made of the core. Most 
of the outside rods could be removed without difficulty. Many of the steel 
jackets of these outside rods, however, had been penetrated by iron-uranium 
eutectic which dissolves steel with great readiness. The iron-uranium eutectic 
formed in the center of the core had obviously been ejected from the core 
center outwards between the fuel elements displacing sodium and interacting 
with the steel jackets of the outside fuel elements. The uranium slugs in the 
outside fuel elements were intact and undamaged. 

In the center of the core, where the melting would first have occurred, 
no semblance of fuel tubes or fuel slugs could be observed. The average 


density of the core assembly before the incident was approximately 10.5 grams 
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per cubic centimeter. This represented an average of the actual qvantities 
of uranium, stainless steel, and sodium. The density of the material removed 
from the center of the core after the meltdown was approximately 4 grams 


per cubic centimeter. This means that much of the uranium originally in the 


center, of the core after alloying with the iron had been ejected possibly by 


bubbles of boiling sodium-potassium alloy to the outer regions of the core. 
This central material was very porous, much like volcanic tuffa. Surrounding 
this central zone was a layer of slightly more dense material, with a density 
of approximately 6 or 7 grams per cubic centimeter, and outside of this zone, 
melting apparently did not occur. Directly below the center low-density core 
was a region in which there was material of approximately 14 or 15 grams per 
cubic centimeter, as if part of the eutectic had settled into this area and then 
solidified. Below this layer there had been no melting of the fuel elements and 
they could be readily broken away. 
It is impossible to state that this melting phenomenon actually stopped 
the reactor in this instance, since the operator did hit the scram button and 
since the power limitation circuits also operated properly, The observed 
meltdown phenomenon therefore conceivably occurred after the reactor was 
shut down by its safety circuits. However, it is-clear to me that the observed 
meltdown would have stopped the reactor if the safety circuits had) not done so, 
although further melting might have occurred had the reactor had {to wait for 
this mechanism to be fullyoperative. In my opinion, the results of this 


experiment indicate that in the process of a meltdown of a sodium+cooled fast 
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reactor core the core tends to disassemble itself, reducing the reactivity and 
power level and acting as an added and automatic safety device. 

A more detailed analysis of the core after the meltdown phenomenon 
is now in progress, andi this investigation will undoubtedly give further 
quantitative data on the effect of a meltdown in reducing the reactivity of a fast 
reactor core. In my opinion it will give an even more definitive indication that 
this phenomenon is an effective control measure in preventing major hazards in 
fast reactors of this general type. 

This final series of experiments determined without question that the 
EBR-I Mark II core did have an unexplained instability at low coolant flow rates, 
and that it did have a positive temperature coefficient for zero flow and for fast 
start-up periods. The most probable explanation of this positive temperature 
coefficient is that it resulted from bowing, but the experiment itself, of course, 
offers no proof that this is true. The observed instabilities in turn may be due 
to some type of thermal feed-back, but again it is not clear from the experiment 
itself what the origin of! this feed-back is. Consequently, it is proposed to carry 
out a new set of experiments on EBR-I which I believe will definitively answer 
these questions. 

Two changes are being made. The basic coolant flow of the reactor is 
being modified. In both the Mark I and Mark II cores, the sodium-potassium 
alloy first flowed down through the inner blanket and then up through the core, 
from there out to the heat exchanger, to the pumps, to the hold-up gravity tank, 


and thence back to the inner blanket. This flow pattern is being modified so that 


the flow can either follow this series pattern or, as an alternative pattern, the 
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| 
sodium-potassium alloy can flow independently in parallel streams| through the 


core and through the inner blanket simultaneously. (Parallel flow is presently 
planned for the proposed PRDC reactor.) This change from one flew pattern to 
the other should give an indication as to the nature of thermal feed+backs if they 
are associated with coolant flow when the oscillator experiment is eer eatea with 
the new core. | 
The second major change is that the third, or Mark III, ore is being 
built as a fully rigid core. Instead of using stainless tubes with uranium slugs 
thermally bonded to the stainless steel with sodium-potassium alloy, the new 
core is being formed of co-extruded zirconium jackets on the uranium. This will 
prevent any possibility of bowing of the fuel slugs-within the tubes.| Each fuel 
element is being provided with detachable ribs so that when the core is assembled 
and clamped together, it will forma rigid assembly in which Sowing is practically 
impossible. If bowing is the source of the positive temperature coefficient, the 
design of the new core should reduce this positive temperature coefficient very 
greatly, if not completely eliminate it. As a check on this experiment, the 
core will be disassembled and the ribs will be removed except at the top and the 
bottom of each fuel assembly. When re-clamped, the modified Mark III core 


will be rigid at the top and at the bottom but will be free to bow in the center. 


This will lead to an increased positive temperature coefficient in the modified 


case, if in fact the positive temperature coefficient is, as I believe it is, due to 
: : ree 
bowing. In any event, these experiments will provide an unmistakable check on 
whether this is the source of the positive temperature coefficient observed in 
| 


EBR-I. 


In my opinion, the proposed EBR-I program using the Mark II 
core will demonstrate that the positive temperature coefficient and probably 
the observed instability at low coolant flow rates were due to bowing of the 
fuel elements and to series coolant flow, or a combination of these factors. 
If this is so, these undesirable characteristics can be eliminated by relatively 
simple design changes, and will in fact be eliminated by the design presently 
proposed for the PRDC reactor as described in the PRDC Application for 
License. In any event, however, I believe that the proposed EBR-I program 
will almost certainly provide the answer to the source of the positive 
temperature coefficient and instabilities observed in EBR-I with the Mark I 
core, and when this answer is definitively obtained I am confident that these 
undesirable features can be eliminated by engineering or design changes. 

Another important result which I believe will be obtained from the 


EBR-I program is verification of the validity of the use of an oscillator as a 


safe and reliable means for exploring the operating characteristics of a fast 


reactor and the determination of the presence or absence of any operating 
instabilities. In my opinion, information already available indicates that this 
technique is both safe and reliable, but the oscillator experiments we plan to 
conduct on EBR-I should ieliminate all reasonable doubt on this score. 

The results of the EBR-I program should begin to be available during 
the summer of 1957. While it may prove profitable to carry on oscillator 
experiments as a continuing investigative tool for a relatively long period of 


time, it appears that the basic results for both investigations should be 
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available within the coming year, which is in ample time for the application of 


any new data obtained to the final core designs of both the EBR-II and PRDC 


reactors. 


Joint ANL-LASL Fast Reactor Safety Program 
Quite apart from the further EBR-I program I have just described, 

the very fact that EBR-I gave four years of trouble-free operation using first 

the Mark I and then the Mark Il core, and the further fact that the Mark II core 

was carried through the much-discussed and much worried-about "meltdown"! 

with no damage except to the core itself, provides encouraging assurance with 

respect to the normal, power-production operation of a well-designed fast 

breeder reactor. In addition, however, a further extensive research and 

experimental program is planned with respect to the possible results of unpredicted 

concatenations of malfunctions, or of highly skilled sabotage of a a reactor. 
Control of a reactor depends on the rate at which the reactor power 

increases and this in turn depends on how fast the reactor's neutron population 

increases. The population increase in turn depends on the percentage in 

numbers - the "excess reactivity" - per generation and on the length of time 

until each member of one generation has provided his progeny for the next. It 

happens that most of the neutrons provide their new progeny promptly, but 

there is always one group which dallies in making its appearance, |the "delayed" 


neutrons. These come not from the fission process itself but from nuclear 


reorganization within the fission product atoms produced by the fission act. 


Reorganizations take time, so that as long as the neutrons from this group 
are an essential part of those required to maintain or increase the population, 
it is their generation lifetime that determines the rate of increase. 

Only when the excess reactivity is so great - "prompt critical" - 
that the prompt individuals themselves can maintain or increase - "excess 
above prompt critical't ~ the population does their characteristic generation 
time become controlling. One of the safety objectives in the design of any 
reactor - thermal or fast - is to avoid the possibility that the reactor may 
become "prompt critical."" Since the time for "prompt" multiplication is much 
shorter than that for the "delayed" group, it is thus always the objective to 
design for a maximum excess reactivity obtainable in any reactor less than that 
required for prompt critical; if the total amount of excess reactivity available is 
not enough to make the reactor prompt critical, the danger of this occurring is 
obviously minimized. Due to the fact that absorption probabilities are in 
general higher for neutrons of velocities characteristic of thermal reactors 
than for those found in fast reactors and due particularly to the spectacular 
thermal absorption due to xenon, one of the products of the fission product 
decay process, it is much easier to meet this criterion of small excess 
reactivity in the design of a fast power producing reactor than it is for a 


similar purpose thermal reactor; in other words, a thermal reactor usually 


requires that considerably greater excess reactivity be available than does a 


fast reactor. This is one of the advantages of a fast reactor over a thermal 


reactor, and as a result the fast power reactor in normal operation is at least 


as safe as and in some ways safer than a thermal reactor designed for the 
same service. 
On the other hand, if prompt critical is passed, the power in a fast 
reactor will increase a great many times faster than will be the case ina 
thermal reactor. The short 'prompt" neutron lifetime associated with a fast 
reactor is the basis of the worry concerning what might happen if|in fact it 
should somehow become prompt critical. Thus, while a fast reactor can be so 
designed that untoward incidents are much less likely to happen than in the 
case of a thermal reactor, if such incidents do occur the results may 
theoretically be of much greater magnitude. 
It should be kept clearly in mind that unless the magnitude of the 
accident is such as to breach the structure housing the reactor, the containment 
provided by it will prevent any damage beyond that to the reactor itself. It is 
conceivable that a structure could be designed strong enough to contain almost 


any specified explosion. The provision of an extreme housing facility would 


obviously be a last resort in any power plant designed to be economically 


feasible, however, because of its excessive cost. This makes it imperative 
to determine the actual situation with regard to such incidents as completely 
as is possible. In the case of the EBR-I incident, the results were 
insignificant. While the core was destroyed, the remainder of the reactor, 
including the inner blanket, was undamaged. Other available information 

indicates that under no circumstances developable in a fast reactor could an 


explosion occur which would even approach that of an A-bomb. It/is clear that 
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there is no credible possibility that a reactor could be a bomb. The problem 
on which we are still working, however, is to determine just what forces could 
be released by the maximum accident which might credibly occur. 

A joint program between Los Alamos Scientific Laboratory and 
Argonne National Laboratory has been established to obtain the answers. Los 
Alamos has well testéd computational techniques for determining the explosive 
efficiency of various assembly geometries and assembly procedures and has 
the needed experimental data to interpret the calculations. Argonne has a 
major backlog of calculations and experimental results on fast reactor designs, 
including reactor control and kinetics. It is believed that the joint effort of 
the two groups, each bringing its own specialized competence to bear on this 


problem, will provide the information needed to give positive answers at least 


within the ‘order of magnitude" range within the year. I believe that the results 


of this work will show that the maximum credible accident of a reactor of the 
general type proposed by PRDC will be containable. 

In order to make assurance doubly sure, Argonne National Laboratory 
is also proposing to build a nuclear 'meltdown" facility to determine precisely 
the mechanics of the meltdown ieicueaen for specific types of fuel elements 
and for sub-assemblies of such fuel elements. This will be done with the 
test specimens both in air and in static liquid metal coolant. It is believed 
that a significant explosion can occur only if the core is first melted. If this 
be true, these experiments on the mechanism of melting become important, 


as they will then supply the detailed information needed for precise calculations 


of the type outlined above. The Los Alamos group have agreed 
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to assist with 


the really difficult instrumentation problems inherent in obtaining quantitative 


data from such "fast excursion'' experiments. While no guarantee of success 


can be given, it is hoped to have such a facility ready for operation within a 


year to eighteen months in order to provide data to the group carrying out the 


explosion calculations at the earliest date possible. With such data, the 


answers to the "containment" problem should be essentially definitive and they 


should be available by January, 1959, in advance of both the EBR-II and the 


PRDC reactor start-ups. 


It is not,, of course, absolutely certain at this time that sucha 


nuclear meltdown facility can be satisfactorily designed and built in time to 


meet this schedule, but the work is being vigorously pursued and it is hoped 


that we will be able to do so. While such actual experimentation is not in my 


opinion essential to a final safety determination, such experimentation would 


provide additional verification of the computations being made by furnishing an 


experimental check on the nature of the "assembly procedures" 


Fast Zero Power Reactor Program (ZPR-II) 


The art of reactor computation has for several years 


assumed. 


been essentially 


an exact science for uranium fueled thermal reactors. Until very recently, 


however, this was not true for fast reactors. As late as 1951 even the critical 


mass calculation for EBR-I was in error by more than twenty-five per cent. 


It was clear that energetic steps had to be taken to remedy this 


situation. 


Detailed study of all of'the many micro cross-sections involved and their 
variations with energy throughout the energy range from fission energy down 
to eecos energy would have been the direct and straightforward approach. 
Unfortunately this approach would not have provided the data in time. A more 
direct, if less elegant,’ approach was essential for the prompt development of 
fast reactor systems. 

The first approach taken was to utilize the EBR-I itself as an 
experimental tool to determine as many of the parameters needed for fast 
reactor calculations as possible. In this connection a major effort was made 
to determine the neutron "energy spectrum" throughout the reactor core. This 
involved the development of new measuring devices and new experimental 
techniques. The study did give a measure of the relative numbers of neutrons 
as a function of velocity from fission energy down to thermal at various points 
throughout the core and blanket. This made it pos sible to check the validity 
of "educated guesses" as to the values of various numbers used in the fast 
reactor calculations. It was also possible to measure the "averaged" cross- 


sections of important materials in a variety of quite different neutron velocity 


distributions. This again provided valuable new data which could be used to 


check computational methods. 

It was clear that EBR-I itself was too inflexible to provide the wide 
variety of data needed to explore all the facets of fast reactor theory. It was 
fine for the objectives for which it had been designed but the very fact that it 


was primarily a power reactor meant that it lacked the flexibility imperative 
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in an experimental facility for a thorough and complete inve stigation of fast 


reactor physics. Consequently, the Laboratory proposed a Fast Zero Power 
Reactor, ZPR-III, which was designed specifically to serve this purpose. 
Moreover, it would serve at a later date as a facility for checking the detailed 
reactor physics of the EBR-II core and of the PRDC core long before those 
reactors were ready for start-up. The Atomic Energy Commission approved 
the proposal, the facility was designed, and in order to provide the greatest 
possible flexibility in experimental program, it was built at Argonne's Idaho 
Division laboratory at the National Reactor Testing Station in Idaho. It was 
placed in operation in October of 1955 and is now engaged in a program of 
experiments to provide the data required for the improvement of the precision 
and reliability of fast reactor calculations. Agreement between calculation 
and experimental observation has already become excellent and has served to 
verify many quantitative predictions of fast reactor theory. As this program 
continues, Iam sure.that it will serve to make the art of fast reactor 
computation as exact a science as thermal reactor computation has become. 

It was clear when approval was given for ZPR-lIIl that it would take 
many months for its completion. Consequently, ZPR-I was rebuilt at the 
Chicago site to provide an essentially zero power thermal "source pile'' to 
serve as a copious neutron supply for a fast "exponential" or 'sub-critical" 
assembly. This unit, ZPR-IV, made pos sible an early start on the problem 
of determining the parameters needed for fast reactor calculations. Since 


ZPR-Ill, being self-critical, is so much more sensitive and potent a tool for 


the purpose than ZPR-IV, the latter was decommis sioned shortly after the 
ZPR-III start-up. It had served its purpose in pushing ahead the schedule 
for establishing a sound basis for fast reactor theory. 

Not only have ZPR-IV and ZPR-III provided the basis on which fast 
reactor calculations can be carried out with full confidence in their results, 
but ZPR-III has provided another real contribution to confidence in inherent 
fast reactor safety. One haunting area of ignorance in reactor theory in general 
has been the question of the so-called "Doppler effect.'' One way that nuclei 
capture neutrons in their immediate neighborhood is through "resonance. " 
Put very crudely, if a neutron is travelling at just the right.speed the nucleus 
acts as if it had a revolving door which let the neutron pass right inside. If the 
neutron is going either faster or slower than this "resonance speed" it acts as 
if it bounced back or got knocked out of the way. There isa little latitude in the 
speed it can have, but not much. 

Obviously this mechanism strictly limits the number of neutrons that 


can enter this nucleus.' If this particular "resonance" lets in neutrons which 


result in fission, it is clear that this limits the number of fissions that are 


going to be produced; the nuclei have to wait around until a neutron of just the 
right speed comes along. Now ifyou "heat up” the nuclei, this merely means 
that you start them dashing around with speeds of their own, the speed depending 
on how hot they get, the hotter, the faster. Now, ifa nucleus dashes toward a 
neutron, the neutron itself will have to be going a little slower than the 


ttresonance speed” if it wants to get through the revolving door. It would have to 


be going faster than the "resonance speed" to get in the door if the nucleus 


were running away from it. It is clear, however, that with both neutrons and 
nuclei in motion there is an increased number of neutrons - those with 
somewhat higher or lower speeds than the ''resonance speed" - that can now 
enter and produce fission. The "resonance" has been "broadened." This 
would mean that if the temperature of the fuel in a reactor were raised it would 
result ina greater number of fissions than when cool, and other things being 
equal the number of progeny in succeeding generations would go up - the 
reactor would have a "positive temperature coefficient. '' Clearly the effect 
exists, but how big is it? Could the "positive" coefficient of EBR-I be due toa 
Doppler broadening? If the effect were of the magnitude which reasonable 
calculations would predict, the answer was ''no" but there were no experimental 
data to prove the validity of the calculation, There might be an anomalous effect 
of which we were ignorant. 
To test this experimentally the EBR-I core was mocked up in ZPR-II 
in such a way that fuel could be electrically heated and actual measurements 
made on the change in reactivity. The experiment is extremely difficult to 
perform because the effects expected are small. However, it was shown in the 
very first experiments that the effect is no larger than the theoretical 
calculation predicted within the temperature range it was possible to use in the 
experiment. Further work using more sensitive instrumentation/and a larger 
temperature range has been completed and provides data accurate enough to 


make possible reliable calculations. The observed effect was only one-fifth of 


that predicted by early calculations. It is quite clear that this particular effect 
is not responsible for the positive coefficient in EBR-I. It will provide no 
problem in either the EBR-II or the PRDC reactors. This answer is now 
definite. 

In addition to ‘the general fast reactor physics experiments of the 
kinds so far described, ZPR-III is scheduled to make detailed studies of the 
physics of both EBR-I and the PRDC reactor. These investigations will 
include critical size determinations and detailed flux distribution studies. The 
latter will provide the power distribution data required for final design check 
on coolant flow, core stress, etc., before the reactor goes into operation. The 
control rod patterns will be studied in detail both as to "reactivity worth" and 
as to modification of flux and therefore power distribution. Danger coefficient 
measurements will be made to determine the relative importance from a 
reactivity standpoint of the different fuel locations within the core. Finally, 
the effect on the reactivity of displacing part of the fuel axially out of the core 
to one end, simulating the effect of melting and dripping, will be determined in 
order to give a measure of the way in which the reactivity would change and 
how rapidly if part of the core were to melt. The PRDC reactor experiments 
will be undertaken beginning early in 1958, depending on how fast the necessary 
fuel pieces can be fabricated. The complete set of experiments will require 


approximately a year for completion. In the meantime the EBR-II experiments 


will be carried out. ‘Since it is not clear that they can be completed by the end 


of 1957 and since all of 'the important general experiments would be delayed for 


| 


| 
| 
| 
| 
| 


two years under the above program, the Atomic Energy Commission has 


authorized the construction of still an additional Zero Power Reactor facility. 


The Laboratory is presently engaged in the design of this facility 


and hopes to 


have it in operation early in 1958. This will make possible full investigation 
| 


of the problems of both EBR-II and of the PRDC reactor without interference 


between them. In both cases the investigations will be completed 


time to meet the established schedules for the respective reactor 


in adequate 


\s. 


It will be noted from this discussion that months of experimental 
| 


vork must be done before definitive answers are available to be supplied to 


the Commission as a basis for its determination as to the ultimate safety of any 


| 


particular fast breeder reactor. Some of the necessary studies have been 
| 


under way more thana year. The construction schedules of EBR/II and the 


| 
PRDC reactor are such that the experimental data will be available in time to 


be utilized. 


The Second Experimental Breeder (EBR-II) Program 


| 
| 


The first experimental breeder reactor, EBR-I, was designed to meet 


strictly limited and highly specific objectives. The first of these 


was to prove 


that breeding - the production of more fissionable material during reactor 


operation than the reactor burns - was not only a theoretical poss 


actual, technically achievable goal for future power reactor desig 


ibility but an 
| 
ms. The second 


objective was to establish the feasibility of the use of a liquid metal coolant - 


i} 
| 


sodium potassium alloy in this case - as a sound engineering technology which 


4044 


could be relied upon in power reactor design work. The third objective was 
to demonstrate that even such an experimental device could produce significant 
quantities of reliable electrical power. 


EBR-I fulfilled its objectives with signal success. It demonstrated 


that in its operation at least as much plutonium was produced as there was 


uranium-235 fuel burned. The sodium potassium alloy cooling system yielded 
trouble-free operation throughout the four years that the reactor was in steady 
operation after initial shakedown difficulties were remedied. Finally, upon 
demand, the electrical generating system provided the two hundred or so 
kilowatts of electrical energy required to operate the reactor and the associated 
laboratory activites in a thoroughly reliable manner. 

The importance of this proof of the technical feasibility of breeding 
should be clearly realized. 'Coal' which consisted of one edaees thirty-nine 
parts of rock and one part of burnable carbon would be considered pretty poor 
stuff as a fuel. Conceivably, the one part of carbon might be separated out and 
burned, but clearly the use of coal would be quite a different matter were this 
to be the actual situation. This is, however, almost the situation where normal 
uranium is concerned. Normal uranium contains only one part of the fissionable 
uranium-235 to one hundred thirty-nine parts of uranium-238. The uranium-235 
can be separated and burned, but the process is costly and it leaves the uranium-238 
asa practialy useless residue. | 

Imagine now that by some strange scientific process, when the one 


part of carbon is burned within the one hundred thirty-nine parts of rock it 


transforms a part of this rock into a new burnable material and this new 
material in burning in its turn transforms still more rock to new burnable 
material. If for every pound of carbon or new burnable material burned a 

pound of new burnable material were formed, it is clear that most of the 

"coal" would be burned; thus, although it might look like poor stuff at first 
glance, in fact it would make a usable fuel without the costly separation process. 
Moreover, it now becomes an economic fuel source because it represents a 
total energy supply one hundred and forty times as large as that available in 


the original carbon. Clearly, the separation of the carbon to be burned 


separately, thus rendering the rock useless, could only be justified by high 
| 


priority needs. The world's fuel supplies are finite, and willfully] to dissipate 
such a major fraction of one of the potentially major energy sources would be 
inconceivable, 
No such scientific process is known for our postulated carbon-rock 
composite ''coal"; however, such a process is known for the uranium-235 - 
uranium-238 fuel. | 
In the act of fissioning the uranium-235 atom bursts into two 
fragments, thus forming two smaller atoms, and at the same time it ejects 
some left-over neutrons. Ideally, a fission occurring in pure uranium-235 
would only need to eject one left-over neutron in order to produce ja continuing 
reaction, provided the body of uranium-235 were infinite in size. |Each 
left-over neutron would eventually enter a uranium-235 nucleus, produce the 


fission act, and result ina new left-over neutron. This would simply keep on 


going indefinitely. The ideal case is not quite as simple as pictured, however, 
because occasionally a left-over neutron enters a uranium-235 nucleus in such 
a way that it can be tolerated without causing the fission eruption; it produces 
uranium-236 instead. This being the case, each fission act must produce on 
the average more than a single left-over neutron if the reaction is to continue. 

In reality the situation is much worse. No body of material is infinite 
in size so some of the left-over neutrons leak out of the uranium-235, Others 
are absorbed in the structural materials used to position the uranium. Since 
the probability that a neutron will cause fission in a uranium-235 atom increases 
as the neutron speed is reduced, moderating materials are introduced into the 
system so that the neutrons will get slowed down like a sprinter dashing into a 
mob of holiday shoppers - he 1s soon slowed to the pace of the crowd. These 
moderators also absorb some of the left-over neutrons. Moreover, each 
fission act produces heat. To remove the heat requires a cooling system and 
this in turn provides new materials to absorb the left-over neutrons. Fortunately, 
when uranium-235 fissions, it produces on the average approximately 2.5 
left-over neutrons per fission act. This number is large enough so that, with 
care, every fission act leaves at least one left-over neutron to carry on the 
reaction, the others being absorbed in the materials of construction or controls, 
or leaking out of the system. 


When one of the materials of construction happens to be uranium-238 


a new phenomenon enters the picture. This material, like other materials of 


construction, absorbs neutrons, but in this instance the neutron transforms the 


uranium-238 into uranium-239, which by radioactive decay becomes plutonium-239. 
Plutonium-239 is a 'burnable'' material in the same sense that uranium-235 is 
"burnable.'"' If now by careful design the loss of left-over neutronjs to leakage, 
to absorption, and to structural materials and controls can be Rep r to less than 
half of a left-over neutron for each fission that occurs, one neutron would be 
left for capture in uranium-238 to produce plutonium, and the quantity of 
plutonium so produced would in this instance be equal to the quantity of 
uranium-235 burned. 
In a reactor burning pure uranium-235, fission-produced ash builds 
up as the burning process continues, and these fission products are in many 
instances strong neutron absorbers, particularly for neutrons that have been 
slowed down to thermal energies. This means that in effect, new/fuel must be 
continually added to the reactor to maintain the general reaction, otherwise the 
absorption effects would soon rob the necessary left-over neutron from the 
uranium-235 reaction. Rather than add new fuel continuously, it is customary 
to put in originally more fuel than is needed and to balance this excess fuel with 
excess absorption in the form of control rods which can be removed as fission- 
produced poisons build up. 
In a reactor using uranium-238 as well as uranium-235|, the formation 
of new burnable material in the form of plutonium-239 makes necessary a much 
smaller allowance in excess fuel put in originally to take care of burn-up. 


| 
The uranium-238 transformed to plutonium-239 is the equivalent of the addition 


| 
of fuel or the removal of a control rod. Theoretically, it should be possible to 


design a reactor in which the neutron economy is so good that the production of 
plutonium and its subsequent burning to produce additional plutonium would 
enable the reactor to burn practically all of the uranium-238, Practically, 
this is impossible in a heterogeneous reactor because the accumulation of 
fission products eventually causes changes in the natural character of the fuel 
element, such that the fuel element must be removed for reprocessing in order 
to remove the fission products and restore it to its orginal metallurgical 
condition. Nevertheless, the production or breeding of plutonium from the 
burning of uranium-235 or other nuclear fuel is of enormous, importance from 
the standpoint of fuel conservation as well as reactor economy and efficiency. 

Thermal or moderated reactors were the first to be built because 
the probability of a slo.. neutron being captured in uranium-235 is very much 
higher than it is if the same neutron had essentially fission energy. This means 
that a much smaller quantity of uranium-235 is required to reach critical size, 
with consequent reduction of fuel inventory. 

On the other hand, the absorption coefficients of various structural 
materials and the probability that uranium-235 or, more importantly, that 


plutonium-239 will absorb a neutron without producing fission are very much 


less for neutrons of high energy -- that is, moving with extremely high speeds -- 


than for thermal energies. This decrease of capture probability also holds for 
all of the fission product ash that is produced in the fissioning of uranium-235 
and plutonium-239. Moreover, uranium-238 itself occasionally will fission 


when it absorbs an extremely fast neutron. These factors make it clear that it 


should be possible to obtain a very much better neutron economy in a fast 
| 


reactor than is possible with a thermal reactor. Added to the abdve 
considerations, if the neutrons are to be kept at as high energies as pos sible, 
no moderator is needed and consequently losses by absorption to a moderator 
are also eliminated. The price that one pays for this increased neutron economy 
lies in the fact that the probability of fission has decreased and this in turn 
means a larger critical mass and therefore greater fuel inventory. 
Here again it should be pointed out that in the fast breeder, due to the 
formation of new fissionable material in quantities equal to or greater than the 
quantity burned and due to the lowered probabilities of absorption, the amount of 
excess reactivity which must be built into the reactor to provide satisfactory 
operating periods between reloadings is very small compared with the thermal reactq 
In the PRDC reactor, for example, the amount of excess reactivity that must 
be built into the reactor and balanced by the control at operating temperature 
is less than that required to take the reactor to prompt critical. 
To summarize, if uranium is to supply the significant energy reserves 
for the future which it should supply, uranium-235 ''burner-uppers" are 
definitely ruled out. Nuclear reactors for power purposes must be designed 
with such high neutron economy that at the worst, approximately jone new atom 
of fissionable material is produced for each atom fissioned, or, if possible, 
even more fissionable material is produced than is burned. The [clearest 
immediate road to this goal lies in the design of fast neutron breeder reactors, 


and this type of reactor presently gives the only technologically Proven avenue 


toward achieving this goal. 


Against this background the EBR-I accomplishments become highly 


significant. As pointed out earlier, EBR-I was purposely made as smallas 


possible to cut down on the required quantities of uranium-235. This very 
smaliness insured high leakage. If the EBR-I would breed at all, a large 
power breeder could be designed to produce more fissionable material than it 
burned with a high degree of certainty. That the EBR-I did produce at least as 
much fissionable material as it used assured the nation that nuclear power is 
not only a specialty power source dependent on pure separated uranium-235, but 
also a potential economically competitive central station power source with 
essentially all of the uranium - both 235 and 238 - available for energy production. 
Further, EBR-I demonstrated that liquid metal cooling provided not only a 
technically feasible system but also one compatible with a successful breeding 
neutron economy. The problems are no longer those of basic feasilibity; the 
problems are now those of "scale-up" and of the associated chemical and 
metallurgical processes necessary to remove excess fission product ash from 
the core fuel elements and excess new fissionable material from the breeding 
blanket with high efficiency, so that the "breeding gain" of the reactor will not 
become a "cycle deficit" due to processing losses. 

EBR-II and the PRDC reactor designs are both based on this same 
EBR-I foundation. In keeping with the difference in objectives of the PRDC 
organization and of Argonne National Laboratory, these two reactors are 


designed to achieve very! different goals. The PRDC reactor is designed to 


demonstrate the production of as nearly economically competitive power as is 


possible, and to do so with as few deviations as possible from EBR-I proven 


principles and technologies. EBR-II, on the other hand, is designed as an 
engineering test facility; it is a tool for the scientist and engineer, |not 
primarily a power production installation. 
The EBR-II facility has been designed to achieve the following 
objectives: 
1. It provides the smallest possible unit with 
which to test out reactor components scaled up to full 
production plant size -- full scale capacity would be 
achieved by multiplying the number of components used, 
not by increase in the size of the units. 
2s It incorporates a chemical and metallurgical 
pilot plant to test out the chemical separation and 
metallurgical refabrication processes required to achieve a 
complete, successful breeding cycle. 
3. It includes new departures in sodium cooled, 
fast reactor technology and will therefore provide operational 
test of new features designed to simplify construction, | 
improve neutron economy and increase reliability of plant 
operation. 
4, It will yield the information needed not only 


to provide cost data on its own operation but also that | 


required to evaluate costs for other proposed fast breeder 

reactors and to establish the economic future of reactors 

of this type, and 

5. It will eventually furnish an excellent 

facility for operational testing of new fuel element designs 

at high temperature and high neutron and gamma fluxes 

to determine their thermal and mechanical behavior and 

their irradiation characteristics. 

Although the PRDC reactor has been described in detail in the PRDC 
License Application, and the details of the EBR-II conceptual design have been 

"published in Geneva Paper #501, a brief comparison of certain major items of 
the two designs is instructive. 

The EBR-II and the PRDC reactor are both sodium-cooled, 
unmoderated reactors. |The EBR-II is an experimental nuclear power plant 
which will produce 60 megawatts of heat and 20 megawatts of electrical power. 
Its primary purpose is to develop information relating to nuclear power plants 
of this type. Since it isa maximum developmental experimental facility, it 
incorporates flexibility in its design. The PRDC reactor is a prototype central 
station nuclear power plant which will produce 300 megawatts of heat and 100 
megawatts of electricity. Its primary ceepees is to demonstrate the feasibility 


of the production of electrical power to be supplied at the lowest possible cost 


and highest dependability to an electrical distribution system. 


Although the plants differ in power rating and in primary purpose, 


the PRDC reactor is similar to EBR-II in many significant areas of design 
and operation. The operation of EBR-II, therefore, will contribute significantly 
to the proving out of technology applicable to the PRDC reactor. | 
The PRDC reactor is similar to EBR-II in the following |areas: 
1 Neutron Spectrum and Flux. 
These reactors both operate with a fast neutron flux in excess 
of 10° neutrons per square centimeter per-second. This exceeds| present 
experience by a factor of more than ten, and information obtained from EBR-II 
will contribute significantly to the PRDC reactor. 
2. Power Density (power generation per unit volume of the core). 
The PRDC reactor has a core volume of approximately 335 
liters in which approximately 270 megawatts of heat is generated, |with a 
resultant power density of approximately 800 kilowatts per liter of volume. 
The EBR-II core has a volume of approximately 50 liters and produces 
approximately 50 megawatts of heat with a resultant power density of 


approximately 1, 000 kilowatts per liter of volume. These are very high 


thermal ratings, and EBR-II experience will be applicable to the FRDC reactor. 


3. Fuel Element and Fuel Subassembly. 
The PRNC fuel element is very similar to the EBR-II fuel 
element. They are both small diameter pins of essentially the same size. 
The PRDC fuel element is jacketed in a thin tube of zirconium, while the EBR-II 
fuel element is jacketed in a thin tube of stainless steel. These differences are 


due to different fabrication processes to be employed, but the fuel/elements 


should exhilit similar operational characteristics. 


In each reactor a cluster of fuel elements is contained ina 


box or subassembly. In the PRDC reactor 144 elements are contained ina 

2.65 in. square subassembly. In the EBR-II, 91 fuel elements are contained 

in a hexagonal subassembly 2.29 in. across flats. The subassemblies are 

quite similar in size and should exhibit similar operational characteristics. 
4. Primary Sodium Coolant Operating Conditions. 

The EBR-II primary sodium enters the reactor at 750F, 
flows at a maximum velocity of 27 fps through the reactor, and leaves ata 
temperature of 900F. The PRDC primary sodium enters the reactor at 550F, 
flows through the reactor at a maximum velocity of 30 fps. and leaves ata 
temperature of 800F. Although the EBR-II flow conditions are more severe 
in some respects, the coolant operating conditions are quite similar. 

5. Coolant System Flow Arrangement. 

Both reactors are cooled by sodium flowing through the core 
and blanket in parallel. The coolant is supplied to lower plenum chambers 
which supply coolant to the twe regions in the reactor. The coolant flows 
upward through the reactor to heat exchangers. Upward flow was selected for 
each reactor to conform with natural connection which is employed to remove 
fission product decay heat in the reactors after shutdown. 

6. Heat Transfer Circuits. 
Both reactors employ a non-radioactive secondary sodium 


system to transfer the heat from the primary sodium system to the steam 


generator, and to isolate the reactor system from the steam system. The 
plants, therefore, will include similar plant control for over-all opé¢ration of 
these heat transfer systems, i.e,, primary sodium, secondary sodium, and 
steam systems. 
The major differences between the two plants pertain to size 
and purpose. The PRDC reactor is considerably larger, and therefore includes 
an inherent advantage with respect to one aspect of operational stability. 
Because of the larger reactor volume, it will use a lower enrichment fuel, 
which increases the possibility of a negative Doppler coefficient. Since the 
magnitude of the Doppler coefficient for EBR-I has been shown to be a very 
small positive quantity, and since the contribution of U-238 is negative, the 
over-all coefficient in a more dilute system (lower enrichment) will be still 
smaller than EBR-I and might actually be negative. 
Although the PRDC plant is approximately five times as large 
as the EBR-II plant; the PRDC system employs three separate heat transfer 
circuits, while the EBR-II employs only one circuit. Each PRDC circuit, 
therefore, is less than twice the capacity of the EBR-II circuit, and the 


engineering development of sodium system components for EBR-II,| such as 


pumps, valves, and flow instrumentation will contribute significantly to the 


PRDC plant. 


The PRDC reactor is designed fora demonstration central 
station power plant and is based on known technology to the fullest extent pos sible. 


The EBR-II is designed for maximum developmental flexibility and) includes 


certain features which are perhaps more advanced, and represent a larger 
deviation from known technology. 

Some of the significant differences in plant designs include the 
following: 

Pe Reactor and Primary Coolant System Arrangements. 

The EBR-II employs a tank-type arrangement for the reactor 
and primary coolant system in which the reactor and primary coolant system 
are contained ina single, large vessel and operate submerged in sodium. This 
arrangement offers certain advantages in compactness of design and in 
minimizing of some of the problems of sodium plumbing in the coolant system. 


It requires, however, that sodium system components, such as pumps,, heat 


exchangers, and flow instrumentation operate submerged in high temperature 


sodium. System components of this type had to be developed to meet these 
requirements. 

The PRDC reactor and primary coolant system are arranged 
in @ more conventional manner with the reactor contained in'a reactor vessel 
with external piping, pumps, and heat exchangers. This arrangement is 
similar to all sodium-cooled reactor systems employed to date, and therefore 
applies the technology already developed. 

(ae Reactor Control. 

The EBR-II reactor employs movable fuel as the method for 

controlling the reactor. Ths system permits high neutron efficiency in the 


reactor, since the control material contributes to the neutron economy of the 


reactor. Since large quantities of energy are being generated inthe control 
units, it is necessary to provide reliable cooling to these units during operation. 
Providing adequate cooling to these movable units introduces severe engineering 
problems, 
The PRDC reactor employs + neutron poison to effect reactor 
control. Because neutrons are absorbed parasitically in the control units, 
this control system reduces the neutron efficiency of the reactor./ The heat 
generation in the control units is quite small and the cooling problem is avoided. 
3. Fuel Subassembly Hold-down System. 
Both reactors employ high velocity coolant flow |jupward 
through the reactor which tends to raise the subassemblies out of|the reactor. 
In the EBR-II, a hydraulic system is employed to provide a resultant downward 
hydraulic fave on each subassembly. This is a rather unique approach to the 
problem and has not been demonstrated in any existing reactor. The PRDC 
reactor employs a mechanical eyaters to support and position the subassemblies. 
Similar arrangements have been successfully employed in other reactors. 
4. Sodium Pumps. | 


The EBR-II reactor system will employ two or three different 


types of sodium pumps. A variety of pump types is employed (a) to meet the 


peculiar requirements of submerged operation in the primary system, and (b) 
to permit operational evaluation of different types of sodium pumps. This latter 
purpose is in accordance with the over-all objectives of the EBR-II to advance 


the technology of this type of reactor. 


The PRDC plant employs only one type of sodium pump 


which will permit lower costs, because several identical units will be produced 


and, since only one type of pump will be employed in the entire plant, 
maintenance will be simplified. 

It is clear that much of the information to be obtained from EBR-II and 
the engineering tests associated with its design and construction aré directly 
applicable to the PRDC reactor. The architect-engineer is already at work on 
the detailed engineering design of EBR-II. Construction is scheduled to start 
in May, 1957, and to be completed in January, 1959. Argonne National 
Laboratory will install the reactor core and associated equipment during the 
first half of 1959, and reactor start-up is scheduled for June and July, 1959. 

In my opinion the extensive research and development work being 
done in connection with EBR-II, and the experience which will be obtained in its 
start-up and operation prior to scheduled loading of the core in the PRDC 
reactor, will supply substantial additional information with respect to the 
safety of operation of the proposed PRDC reactor. I believe that this 
information will confirm’ that the PRDC reactor, or any other well-designed 
reactor of this general type, can be operated safely for the generation of electric 


power. 


General Reactor Engineering Work Relevant to PRDC Reactor 
Two general reactor engineering programs at Argonne National 


Laboratory have particular relevance to the PRDC reactor project. These are 


the fuel element irradiation program and the engineering test work|/on sodium 
technology and sodium system components. 
The Laboratory has been engaged in studying the thermal, corrosion, 


and irradiation behavior of fuel materials and prototype fuel elements since the 


war days. These studies have included investigations of fabrication techniques 
| 


and of alloying materials on the corrosion characteristics and on the thermal 
and irradiation stability of uranium and recently of plutonium and thorium fuel 
elements. The observed behaviors have been correlated with the Rhysical 
metallurgical characteristics of the test specimens, and while the field is still 
far from being thoroughly understood, tremendous strides have been and are 
being taken inimproving this situation. All of this work is directly /relevant to 
the PRDC reactor design and in my opinion has been and is being used to 
provide that reactor with a satisfactory fuel material. 
In addition to the basic study of fuel materials, an intensive program 
-of testing prototype fuel pins in the Laboratory's CP-5 reserach reactor has 
been under way for the EBR-II for two years, and tests are just getting under 
way for the PRDC reactor. In this connection the power level of the CP-5 
reactor has already been doubled from 1, 000 kilowatts to 2, 000 kilowatts in 
order to double its available flux and a further power doubling to 4,000 kilowatts 
is under consideration. The higher flux level yields significant abeperion in 
proportionally shorter time. 
Prototype fuel elements for the EBR-II reactor have been under test 


in the Materials Testing Reactor (MTR) at the National Reactor Telsting Station 


for approximately six months. 

In my opinion any information needed with respect to the behavior 
of the proposed fuel elements for both reactors will be in hand well before 
fabrication of the, respective cores is required for either EBR-II or the PRDC 
reactor. 

In the field of sodium technology, the Laboratory has had a continuing 
program of investigation since 1945. This work was started during the 
development of EBR-I and has continued essentially without interruption. It 
has involved the development of both AC and DC electro-magnetic pumps and 
DC homo-polar generator current sources, of mechanical pumps and bearings, 
of special valves, of pipe heating systems to maintain sodium above its melting 
point, of flow meters, pressure gauges, level indicators and other necessary 
instrumentation, and of the many specialized pieces of equipment needed in 
reactor control, loading, unloading, and the like. It has also involved the 
development of methods of removing oxygen from the liquid metal system 


almost completely, and of maintaining purified inert atmospheres above all 


free liquid metal surfaces. A very large volume of such technological 


information has been developed not only at Argonne National Laboratory but 
also at the Knolls Atomic Power Laboratory and at the Atomics International 
Laboratory. This body of technology has been fully utilized in both the EBR-II 
and the PRDC reactor designs. 

In addition, an approximate half scale mechanical mock-up of the 


EBR-II has been under continual test using design operating conditions for 16 


months in order to test all of the necessary special mechanical parts, not 
only for operability and reliability but also for life span. So far all equipment 
has functioned perfectly. PRDC has a smiliar mock-up of their reactor under 
way for similar tests, as Mr. Amorosi has explained in his testimony. 

The Laboratory has also commenced operation of performance tests 
on full-scale components for the EBR-II. At the present time two fnll-scale 
loops are in operation testing an AC electro-magnetic pump in one and a 
mechanical pump in the other, together with the associated valves and 
instrumentation. A third full-scale loop to test a DC electro-magnetic pump will 
be put into operation shortly. These pumps, valves, and associated equipment 
are of the same general size as those required for the PRDC reactor and the 
operating information is being made currently available to PRDC. 

It is my opinion that most of the information of this character needed 
to be included in the PRDC Application for License is presently available, and 


that any remainder will certainly be available prior to loading of the core. 


Summary 


To summarize, it is my opinion that in the national interest it is 
important that a full-scale industrial fast breeder be built and tested at the 


earliest possible time. A research and development laboratory is not generally 


possessed of the operations philosophy requisite in the design of a plant to be 


operated as a successful industrial unit, even for demonstration purposes. 


Such a central station power plant must be de signed under the close| and continuing. 


scrutiny of a competent production organization. In this way the operating 
and maintenance features essential to low-cost operation can be integrated into 
the design. 

The program and the time schedule of the cognate work in progress 
at Argonne National Laboratory is such that substantial nuclear information 
and specialized technological developments required to complete the PRDC 
project will be provided by the Laboratory before PRDC will be ready to load 
nuclear fuel into its reactor. While the Laboratory's schedules for the ZPR-LII 


and EBR-II projects are admittedly tight, I can offer assurance that to the extent 


that they are within the control 6f the Laboratory we will use our best efforts to 


meet them. 

Finally, Iam of the opinion that, on the basis of present knowledge 
and theoretical physics, a fast breeder reactor of the generaltype proposed by 
PRDC can be constructed in such a way that it will be safe for operation ina 
populated area. Iam further of the opinion that, prior to the time the PRDC 
reactor is to be started up, additional information and operating experience 
with other reactors of the general type will provide adequate confirmation of 


this opinion. 


UNITED STATES OF AMERICA 


ATOMIC ENERGY COMMISSION 


In The Matter Of 


POWER REACTOR Docket No. F-16) 
DEVELOPMENT COMPANY 


STATE OF ILLINOIS 


COUNTY OF DUPAGE 


I, NORMAN HILBERRY, being duly sworn, state that Iam the 


Norman Hilberry referred to in the foregoing statement; that it is a| true and 


correct copy of testimony prepared by me to be presented in the above-entitled 


proceeding; and that the statements contained therein are true and correct to 


the best of my knowledge, information and belief. 


Norman Hilberry 


Subscribed and sworn to before me 


this day of , 195... 


Notary Public, Dupage County, Illinois 


My commission expires: 


(Notarial Seal) 


UNITED STATES OF AMERICA 
ATOMIC ENERGY CCMMISSION 


In The Matter Of 


Docket No. F-16 
POWER REACTOR 
DEVELCPMENT COMPANY 


TESTIMONY OF W. KENNETH DAVIS, 
DIRECTOR, DIVISICN OF REACTOR DEVELCPMENT, 

UNITED STATES ATOMIC ENERGY COMMISSICN 
PERSONAL QUALIFICATIONS 

My name is W. Kenneth Davis. Iam Director of the Division 
of Reactor Development of the United States Atomic Energy Commission. 

I was born in Seattle, Washington, on July 26, 1918 After 
graduation from high! school in Cakland, California, I studied in the 
College of Chemistry of the University of California for two and one-half 
years, I then transferred to the Massachusetts Institute of Technology, 
where I received a Bachelor of Science degree in Chemical Engineering 
in 1940. Following this, I spent a year attending the M.I. T. School of 
Chemical Engineering Practice, and another year as assistant Director 
of the Buffalo Station of this School. This Station was located in the 
Lackawanna Plant of the Bethlehem Steel Company. I passed the doctoral 


examination and was engaged in thesis work but did not complete the 


thesis after outbreak of World War I, in December 1941. Ihad given 


serious consideration to work on the separation of uranium isotopes by 
ion exchange but gave this up in favor of work on gaseous combustion 
which could be carried out at Buffalo. I received a Master of Science 
degree in Chemical Engineering in 1942. 
In June 1942 I began work for the Research and Development 
Department of the Standard Oil Company of California which later became 
the California Research Corporation, a wholly-owned subsidiary of the 
Standard Oil Company of California, Here my work was primarily in 


process design and engineering development although several months 


were spent in technical service work on an aviation gasoline plant. 


Principal development projects were on butadiene manufacture and 
catalytic cracking processes. In May 1945 I was made Acting Group 
Supervisor, and in May 1946, Senior Research Engineer. 
In October 1947 I went to work as a Senior Engineer for Ford, 
Bacon and Davis, Inc., of New York City. They assigned me to their 
project in Chicago where they were architect-engineers for the) new 
Argonne National Laboratory facilities. It was my responsibility to work 
with the laboratory personnel and with the company's engineers to arrive 
at facilities which would meet the laboratory's requirements. During 
the course of this work I had a great deal to do with the design of the 
Chemistry and Chemical Engineering Buildings, and with all of the 


Temporary Laboratory Buildings. I was also responsible for the mechanical 


engineering on some of the Temporary Laboratory Buildings. Among 
other things, I personally supervised preparation of the first cost esti- 
mate for the Experimental Breeder Reactor (No. 1), after reviewing its 
design. Aside from this type of work, I did not have any direct connec- 
tion with reactor development work during this period. 

In May 1949, I joined the faculty of the University of California 
at Los Angeles as associate professor of engineering. As chairman of 


the chemical engineering committee I was responsible for building up 


staff, initiating curricula and courses, and acquiring laboratory facilities 


for process and chemical engineering. I was active on a group seeking 
(unsuccessfully) to obtain a research reactor in the Los Angeles area, 
or, specifically at the University of California. I also organized the 
material for a senior-level course in nuclear engineering. During the 
period at the University of California I engaged in a substantial amount 
of industrial consulting work. I was promoted to the rank of professor 
on July 1, 1953, while on leave-of-absence. 

In December 1950 I was given leave to join the California Re- 
search and Development Company at San Francisco, Berkeley, and 
Livermore, California. This company was formed as a subsidiary of 
the California Research Corporation to undertake research and develop- 


ment for the U. S. Atomic Energy Commission in cooperation with the 


University of California Radiation Laboratory. The work done by the 
company was on the development, design, construction, and operation 
of very high current linear accelerators. I had the task of hiring, organ- 
izing, and directing a group to do research and development work on the 
target for the accelerator. 
In the summer of 1952 the A. E.C. Division of Reactor Develop- 
ment asked the Company to undertake research and development on fast 
reactors in collaboration with the Argonne National Laboratory. An in- 
tensive program was begun on fast reactors under my direction, In 
October the research and development department was re-organized and 
I was designated Manager of the Research Division, with the additional 
responsibility for the fast reactor project as such. Unfortunately, budg- 
etary limitations resulted in the curtailment of this program late in 1953. 
The Company finally ceased operation in mid 1954, 
I joined the Division of Reactor Development of the [Atomic 


Energy Commission in April 1954 as Assistant Director - Technical. 


In August 1954 I was appointed Deputy Director. I was appointed Director 


of the Division of Reactor Development in February 1955. In my present 
capacity Iam in charge of and have responsibility for all reactor develop- 
ment work for the Commission, including the Aircraft Reactor Program, 
the Army Reactors Program, the Civilian Power Reactor Program, and 


the Naval Reactors Program. Supplementary to these primary activities 


are many research and development activities concerned with the de- 
velopment of reactors, including a broad program for basic development 
of power reactors, including chemical processing. Among the reactor 
activities for which Iam responsible are those at National Reactor 
Testing Station, Argonne National Laboratory, Los Alamos Scientific 
Laboratory, Knolls Atomic Power Laboratory, Brookhaven National 
Laboratory, Oak Ridge National Laboratory, and others. I specifically 
have responsibility for the execution of the Commission's fast reactor 
program. 

Because ofthis administrative responsibility as well as my 
previous personal work on fast reactor research, I have followed fast 


reactor development relatively closely since joining the AEC. Iam 


familiar with this development to date, including specifically the history 


of the EBR-I, the development and plans for EBR-II, the development 
and plans for the PRDC reactor, and the work done by the United King- 
dom. Although I have not, of course, had an opportunity to read all of 
the pertinent technical reports, nor to go through the various technical 
arguments in mathematical detail, I have maintained a continuous tech- 
nical interest in these reactors to the extent that Iam knowledgeable re- 
garding them and their various problems and difficulties, as well as the 


formal development programs for them. 


THE HISTORY AND DEVELOPMENT OF FAST REACTORS 
The United States Atomic Energy Commission's interest in 
fast reactors goes back to at least 1945, in which year both the Argonne 
National Laboratory (then called the Argonne Forest Laboratory) and 
Los Alamos Scientific Laboratory submitted proposals to the Manhattan 
Engineering District to design and construct one fast reactor by each 
laboratory. The resulting Los Alamos fast reactor was designated 
"Clementine"; the Argonne reactor was called the Experimental Breeder 
Reactor, now known as the Experimental Breeder Reactor No.) I (EBR-~-I). 
I shall discuss each of these in more detail later in my testimony. 
In addition to these two reactors, each of which was operated 
for several years, a number of unmoderated reactors and critical as- 
semblies in which the fissions were due to fast neutrons have been operated 
in both the United States and England. From experiments with these as-~- 
semblies, considerable experience and nuclear physics data have been 
obtained which are of definite assistance in the design of fast power re- 
actors. 
A brief description of the fast critical assemblies and reactors 


already constructed and operated will give an indication of the|type of 


data on fast reactors already available, and will indicate the variety of 


loadings and materials used. These machines may be conveniently 


divided into three classes: (a) small highly-enriched critical experiments, 
(b) flexible critical experiments and (c) fast neutron reactors. 
(a) Small highly-enriched critical experiments. 

Since a large variety of basic nuclear information is most 
easily and economically obtained from simple uncomplicated experiments 
a number of such experiments have been run on unmoderated systems. 

Lady Godiva. At Los Alamos Scientific Laboratory a bare, 
spherical critical assembly of roughly 6-3/4 inch diameter using U-235 
metal enriched to about 90 percent has been in operation since August 
1951. This assembly is known as "Lady Godiva." It has no cooling 
system; thus, its maximum power is limited to 1 kw level during con- 
tinuous operation. 


The assembly consists of three parts which are mechanically 


assembled by remote control. After the assembly has been put into its 


spherical shape, delayed neutron criticality is achieved by insertion of 
two 7/16 inch diameter control rods made of U-235, 

During remote operation, progress of the assembly operation 
is shown by closed-circuit television of the set-up, signal lights and 
selsyn-driven indicators coupled to moving parts of the assembly appa- 
ratus. Interlocks are used to assure that the assembly operation is 


carried out in only a certain safe sequence. Detectors for fast neutrons 


have been used for indicating the assembly power level and alsa for 
initiating scram signals for automatic immediate shutdown when the 
power level is higher than a preset value or if the period is shorter 


than a preset value. These neutron detectors in conjunction with auto- 


matic control circuits, permit power level to be effectively maintained 


at some set value. Two types of experiments have been run with Godiva. 
The first type was run with the assembly critical on delayed neutrons. 
In the second type the assembly was subjected to sufficient reactivity 
to be critical on prompt neutrons alone; these experiments are called 
"prompt burst'' experiments. 
With the delayed critical experiments, much physics|data has 
been obtained. Data on the nuclear properties of materials applicable 
to fast neutrons have been difficult to obtain. In most cases the tech- 
niques which have been most successful in thermal reactors cannot be 
used for obtaining fast neutron data. Values for nuclear cross sections 
must generally be arrived at by the more indirect methods of comparing 
theoretical prediction and experimental results from integral experiments 
in which several parameters vary. 
The effect of several materials on reactivity when placed in 
different radial positions within Godiva was measured experimentally. 


These data were used to estimate the transport cross sections of those 


materials. The transport cross sections are most important for calcu- 
lations on fast reactors. The neutron spectrum was also estimated by 
measuring the results of irradiating various fissionable isotopes and 
other materials of known energy-dependent cross sections. 

In addition to the delayed critical experiments, a number of 
experiments have been run with Godiva prompt critical. In order to 
make these prompt-burst experiments possible, a third uranium control 
rod worth about one dollar in reactivity was added which could be rapidly 
shot into the assembly. With these experiments it was possible to ob~ 
serve from the neutron level, that, for instantaneous reactivity inser- 
tions up to about ten 'cents above prompt critical, the assembly expanded 


due to heating sufficiently to reduce the reactivity to below prompt 


critical in less than a millisecond. In other words, there is a sudden 


increase of power level to high values but of such short duration that the 
total energy release is relatively small. During the burst, power build- 
up of simple assemblies such as Godiva is determined by the prompt 
neutron lifetime, but the self-limiting characteristics resulting from 
thermal expansion cause the power build-up rate after the burst to be 
determined by the delayed neutron lifetimes and the remaining excess 


reactivity. 


The experimentally demonstrated self-limiting feature of 
nuclear assemblies such as Godiva when made just greater than prompt 
critical are important to increasing our understanding of critical as- 
sembly behavior. But also important is the success which has been 
demonstrated in predicting this kinetic behavior by calculation. | Success 
in correlating calculated behavior with experimental behavior provides 
greater confidence in calculations which cannot be experimentally ob- 
served, 

Prompt neutron bursts were used as a source of fast neutrons 
for irradiation of materials fissionable by fast neutrons such that the 
yields and decay constants of the delayed neutrons produced by fast 
neutron fissions could be measured, 


Jezebel. A later fast critical assembly at Los Alamos 


Scientific Laboratory is called 'Jezebel." It is a bare sphere made of 


plutonium operated at low power. The size, construction, and opera- 
tion of this device are similar to that described for Godiva. Experi- 
mental data from it will be used to obtain more accurate parameters 
for plutonium for use in calculations. 
Topsy. ''Topsy'" was the name given to a small reflected 
critical assembly which was operated for 8 years at Los Alamos before 


being disassembled. This uncooled machine consisted of four main 


subassemblies. These were a 16-foot track section, carriage, safety 
test section, and critical assembly section. The core was assembled 
on the carriage which was movable along the track section. The core 
section could then be raised into either the safety test section or the 
critical assembly section by remote control actuation of the carriage 
hydraulic lift. 

When it was desirable to estimate a safe mass limit for hand- 


stacking the active material in the core unit of the carriage lift, the core 


could be remotely lifted into a toroidal water tank safety test unit. 


To form a ‘critical assembly, the core was lifted into the 
hollow reflector which had been stacked on the stationary critical as- 
sembly unit. Becuase of the flexibility available with handstacking, ex- 
periments were made with different core densities and compositions, 
Critical mass was determined for spherical uranium cores of 50 to 90 
per cent enrichment and from 50 to 100 per cent density, using a natural 
uranium reflector. The effect of the use of nickel as a reflector as 
compared with natural uranium metal was determined for cores of both 
90 per cent enriched'uranium metal and uranium hydride. Some ex- 
periments were also’ run using a spherical plutonium core and natural 
uranium reflector. These experimental data were obtained for the 


simple geometrical shape such that the results could be checked more 


readily by calculation. The variety of assemblies presented a range of 

tests for determining the accuracy of nuclear data and reactor physics 

calculations of reflected, fast reactors. 
The assemblies were operated at delayed critical at powers 

up to 1 kw for the purpose of obtaining data which could be used to derive 

values of the apparent absorption and transport cross sections of |several 

materials, The method was similar to that used with Godiva, 


As in Godiva some data was obtained on the relative fission 


rates of U-235 and U-238 at various radii. These data were used as in- 
dications of the neutron spectra which could serve as checks on the re- 
actor physics calculations for the assemblies, 

Zephyr. Still another uncooled, small fast critical assembly, 
called "Zephyr" and consisting of a plutonium core surrounded by a 
natural uranium envelope has been in operation at the Atomic Energy. 


Research Establishment at Harwell, England since February 1954, 
(b) Flexible Critical Experiments, | 
ZPR -ITI. When the feasibility of large fast power reactors 
had been established and designs for them were under way, it became 
desirable to have available a fast critical assembly for the larger, more 
dilute fast reactors, Prior to 1955, all critical assemblies had sed 
rather small, highly enriched cores, except for the few exploratory 


investigations of assemblies of lower enrichment and densities using 
"Topsy" which I have already described. 

An uncooled fast critical facility, designed to permit in~- 
vestigations of a wide range of sodium-cooled fast power reactor de- , 
signs, has been constructed at the National Reactor Testing Station by 
Argonne National Laboratory. It is known as "Zero Power Reactor 
OI" (ZPR-I1). The first loading of ZPR-III went critical in October 
1955. I shall discuss later in some detail the experimental and re- 
search program which is planned in connection with ZPR-II, and its 
importance in providing data relevant to both the design features and 
safety of start-up and operation of other proposed large power reactors, 
including the PRDC reactor. 

Zeus. Another large uncooled reflected critical assembly 


facility has been built in England and went into operation in December 


1955 at the Atomic Energy Research Establishment at Harwell, England. 


This facility is known as ''Zeus.'"' This reactor is used for studying 
generally the nuclear characteristics of a variety of dilute large fast 
reactors using U-235. 
(c}) Fast Neutron Reactors. 

Clementine. The first cooled fast reactor was built at Los 


Alamos Scientific Laboratory in accordance with a design eonceived in 


early 1945. Clementine was designed and built primarily to provide a 
high intensity source of fast neutrons. In addition it permited study of 
the control of fast reactors, study of breeding possibilities, and study 
of power production principles on a limited basis. Valuable information 
was obtained in these areas. 
Clementine was a fast reactor having an average neutron energy 
in the range of 500 kev with a fast flux of 4.3 x 10/2 at 25 Kw. The fuel 
was plutonium rods, nickel coated, and canned with mild steel, and 
about 6.5" long and 0.7" in diameter. The rods were held in a znild 
steel cylindrical cage and had a central or peripheral loading. Positions 
not filled with plutonium were filled with uranium rods to complete the 
total of 55 positions. 
The fuel cage was contained in the reactor pot and was a gas- 
tight Shits The fuel was cooled by mercury because Na and Nak |tech- 


nology was not developed at that time. The mercury entered through 


two holes on opposite sides of the bottom of the pot and left through 


one hole above the center of the cage. 
The fuel cage was in the center of a cube of uranium~238 which 
was the reflector. Four sides of the cube each had a window which was 
the start of a special test hole or column, The windows were of thorium, 
uranium, steel or bismuth, There were other test holes which were 


tapped to various depths in the reflector. 


The reflector was cooled by water running through tubes in 
its outside surface. The reflector cube was surrounded by steel bricks 
and then lead bricks. This cube was sealed in an air-tight aluminum 
envelope and flushed with helium. 

The remainder of the shielding was composed of layers of 
steel, masonite, alternating layers of boron plastic and steel and on the 
outside with an aggregate of concrete and lead shot. 


Control was maintained by four vertical rods, two shim and 


two control, at the corners of the sides of the uranium reflector adjacent to 


the pot, Their downward movement replaced uranium with boron. Part 
of the uranium reflector in the shape of a cone below the pot actedasa 
safety block and was held in by a magnetic clutch. 

The mercury coolant was pressurized with helium and circu- 
lated by an electromagnetic pump. It was cooled by two water heat- 
exchangers. 

Rupture of a fuel element and subsequent contamination of the 
mercury with plutonium caused the reactor to be shut down and later 
dismantled in December 1952, after approximately six years of opera- 
tion. It had accomplished the research and experimental objectives for 


which it had been built. 


EBR-I. The second cooled fast reactor and the first/nuclear 
reactor to produce electric power was the Experimental Breeder Re- 
actor No. I (EBR-I), designed and built by the Argonne National Labora- 
tory at the National Reactor Testing Station in Idaho. This reactor was 
based upon a design conceived by Doctors Enrico Fermi and Walter Zinn 
in 1945, and was approved as a research and development program by 
the Manhattan Engineering District late in that year. The Commission 
approved the EBR~I as a construction project in November 1947. The 
reactor was located at the National Reactor Testing Station (NRTS) in 
Idaho in order to permit maximum flexibility in experimentation, The 
EBR-I went critical in August 1951; electricity was first generated in 


December 1951. The principal objectives sought to be accomplished by 


the construction and operation of EBR-I were testing of the possibility 


of breeding and the obtaining of data on reactor operation in a high- 
energy neutron range, and in handling and containing NaK at high tem- 
perature. 
The core and inner blanket are contained in a stainless steel 
tank, Two cores have been used and a third is being designed, 
The first two cores were composed of stainless steel tubes 
filled with rods of uranium which had a NaK bond between the uranium 


and the tubing. A hexagonal stainless steel partition separates the core 


from the inner blanket. The blanket rods were natural uranium and the 
core rods had 7-1/2" of highly enriched uranium in the center with 8" 
of natural uranium on one end and 4-3/4" of natural uranium on the 
other. 

Surrounding the NaK cooled inner blanket and core is the ex- 
ternal uranium blanket. The uranium is in the form of stainless steel 
clad bricks and is air-cooled. This blanket has holes for eight external 
safety rods and four external control rods. The external blanket is as- 
sembled on an elevator that can be raised and lowered to aid in reactor 
control, At the base of the reactor tank is a safety plug which is part 
of the external blanket. This plug is held in position by air pressure and 
in the event of power failure or "scram" moves away from the reactor 


tank. 


Cutside the external blanket is a graphite reflector 19" thick 


and this is surrounded by about 9' of concrete. Five beam holes pierce 
the shielding and reflector for utilization of the high energy neutron flux. 
Experimental facilities also include a thermal column and "rabbit" 
hole. 

The core and internal blanket of the reactor are cooled with Nak 
which is circulated through a heat exchanger which transfers heat toa second 


Nak loop which, in turn, transfers the heat to boiling water ina second 


heat exchanger. All NaK systems are kept under an inert atmosphere 

to preclude fire from NaK contact with water or moist air. 
As mentioned previously, this reactor produced electricity 

from nuclear energy for the first time in the world on December 29, 


1951. It operated successfully until November 29, 1955. On the latter 


date, in the course of a difficult experiment, the EBR-I underwent a 


power excursion which resulted in damaging the reactor's core; Dr. 
Norman Hilberry's testimony includes a description of this incident. 
Action is being taken to replace the damaged core with a new one. Ex- 
tensive additional research and experimentation is planned with this new 
core. 
(d) Miscellaneous. 
Three other projects in or related to the fast reactor field 
should also be mentioned. In 1946 the Manhattan Engineering District 
contracted with the General Electric Company to contribute to the reactor 
development program. This contract resulted in the construction of the 
Knolls Atomic Power Laboratory. This laboratory chose to concentrate 
its efforts in the exploration of the possibilities of breeding and power 
production in a reactor whose average neutron energies were in| the 
intermediate range. In 1949 serious consideration was given by the 


Commission to the construction of a 10, 000 kilowatt reactor at West 


Milton, near Schenectady, New York, for the purpose of demonstrating 
breeding and power generation. However, subsequent information be- 
came available which raised questions of technical feasibility of breeding 
in the intermediate neutron energy range, and this in turn resulted in 
the Commission's deferring construction on the proposed intermediate 
neutron breeder reactor. The experimental information and knowledge 
gained in this program was not lost, however, but was applied to a large 
extent in the development of the Submarine Intermediate Reactor (SIR). 
Since 1953 a small number of KAPL scientists have investigated various 
fast reactor systems| such as a fast breeder reactor concept which would 
utilize plutonium oxide as its fuel, Design studies, supported by irradia- 
tion data on plutonium oxide fuels, have indicated that such a reactor 
system appears feasible. 

In 1952 the California Research and Development Company 
at Livermore, California, with which I was then connected, undertook 


a fast reactor research and development program, pursuant toa con- 


tract with the Commission. In 1953 this work was terminated for budg- 


etary reasons. Prior to such termination, however, many valuable 
studies were made by the California Research and Development Company 
on fast reactors. The basic design for the Los Alamos Molten Plutonium 


Reactor Experiment (LAMPRE) one of the fast reactors now to be 


constructed for the Commission was proposed by CR&D in March 1953, 
based on the earlier work on plutonium alloys done at Los Alamos. 
Finally, in addition to the Commission programs, mention 
should be made of the research and development work which has) been 
under way for several years by Atomic Power Development Associates, 
Inc. (4PDA). I understand that other witnesses will cover this in more 
detail. 
THE AEC FAST REACTOR PROGRAM 
Objectives. The development of power reactors where the 
bulk of the fissions are produced by high energy neutrons --~ the|fast re- 
actor program -- is one of the important civilian power reactor|develop- 
ment programs of the United States Atomic Energy Commission, The 
Commission's interest in fast neutron reactors stems from information 
obtained from experiments and studies which indicate that the fast neutron 
reactor may have important potential advantages over thermal reactors 


for the economic development of nuclear electric energy. In my opinion, 


the fast breeder reactor is one of the promising types for the develop- 


ment of electric power on a commercially feasible basis, and I consider 
it of considerable importance that the United States demonstrate its con- 
tinuing leadership in the peaceful application of nuclear energy by suc- 


cessfully developing this type of reactor. The proposed reactor of 


Power Reactor Development Company (PRDC) can, I believe, bé an 
important part of this! demonstration, and it is on this basis that the 
Commission has accepted PRDC's proposal as a basis for negotiation 
of 2 contract with PRDC in connection with the Commission's Power 
Reactor Development! Program. I shall discuss this further at a later 
point in my testimony. 

Some of the advantages of the fast neutron reactor over the 
thermal reactor for the generation of electric power are: 

1. Because the parasitic or non-productive capture cross 


section of uranium-235 and plutonium is low in the fast 


nevtron spectrum, neutrons are utilized more efficiently 


than in thermal neutron reactors. This contributes to the 
possibility of successful breeding. 

2. In fast neutron reactors, the chain reaction is sus- 
tained by neutrons whose energies range from several 
million electron volts down to about fifty thousand electron 
volts. In this energy region significant quantities of U-238 
will fission and this amounts to a bonus of over 10 per cent 
in total fissions. 

3. The decrease in reactivity due to the build-up of fission 


products is nearly negligible in a fast reactor. 


| 


4, Fast reactors require less excess "reactivity in hand," 


| 
and by proper design can probably be operated with less 
| 


than $1.00 excess reactivity, whereas thermal reactors! 


usually require over $10.00 excess reactivity in the clean- 


cold condition in order to reach operating temperatures, 
$ | 


and to override xenon poisoning. However, fast reactors 
are generally more sensitive to changes in dimensions and 


geometry distortions than are thermal reactors, 
5. Because the neutron capture cross sections of struc- 
tural materials is low in the fast neutron spectrum, there 


is considerably more latitude in the selection of reactor 
| 


structural materials. 


6. Fast reactors are characterized by small volumes and 
| 


compactness. As technology improves, it appears reason- 
able to hope that fast reactor plants will be relatively in- 


expensive to construct. 


Coupled with these established advantages, the fast teactor 
presents some unique problems which are receiving extensive further 
study. These problems may be broadly classified as having to do with 
(i) engineering, (ii) nuclear operating stability, and (iii) possible results 


of a credible meltdown accident. 


{ip The principal novel engineering problems are: | 
1. Because the development of equipment to handle sodium 
and sodium-potassium is not as far advanced as equipment 
for water-reactor systems, progress in the development 
of fast reactors has been largely limited by the rate at 
which satisfactory sodium and potassium-sodium components 
could be developed, since hydrogeneous coolants cannot be 
used in fast reactors. 
2. The necessity for removal of very large amounts of 
heat from the small core volume of a fast reactor neces- 


sarily presents design problems. Because the heat re- 


leased per unit volume is necessarily higher in fast than 


in other types of reactors, the problem of adequately 
cooling the core is also necessarily greater. 

(ii) Problems having to do with the nuclear operating stability 
of fast reactors have, I believe, been over-emphasized by the EBR-I 
meltdown incident, which I shall discuss later. Additional experimental 
work is nevertheless required in order to show the best way in which 
they can definitively be solved. These problems may be considered 


generally as: 


1. The factor or factors responsible for the prompt | 
positive temperature coefficient and for the nuclear | 
instability found in EBR-] must be positively determined. 
2. The magnitude and sign of the Doppler effect on | 
fast reactors must be quantitatively determined. 

3. Pile-oscillation experiments must be performed on | 
fast reactors to demonstrate conclusively that such — 


periments are feasible and are capable of being inter- 


preted to give reliable information. 


(iii) The third group of problems presented by fast reactors 
is found in the possible results of a meltdown accident. As both Dr. 
Hilberry and Dr. Bethe have pointed out in their testimony, the actual 
effect of the EBR-I meltdown in the presence of sodium peovidds promise 
that this problem may not be as severe as some may have expected. 
The fact that fast reactors contain Saheccneiaity more enriched|U-235 
than do thermal reactors of equivalent power, the fact that these reactors 
are somewhat more sensitive to geometry than thermal reactors, the 


fact that reactivity may be substantially increased by the accidental in- 


troduction of a moderator, and the fact that on meltdown of a fast reactor 
| 
| 


the formation of a critical mass might result in greater energy release, 


: 
nevertheless make further research and experimentation in this field 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


desirable. The problems to be dealt with in such research and experi- 
mentation principally are: 
1. The probability and consequences of the formation 
of a critical assembly during a fast reactor core melt- 
down. To be explored by both theoretical studies and by 
experiments to determine the manner in which fuel ele- 
ments melt during a power excursion, 
2. The probability of containing the forces released ina 
maximum credible accident for fast reactor designs, in- 


cluding those for EBR-II and the PRDC reactors. 


The first group of these problems -- the engineering problems -- 


although related to safety, concern most directly the satisfactory operat- 
ing characteristics of the reactor. These problems have been and are 
being studied in both the AEC and PRDC programs. I also am confident 
that the results of these programs, including the substantial additional 
experience to be obtained during start-up and operation of EBR-II, will 
provide important further data in this field. Additional assurance should 
be derived from the operating experience to be obtained with the sodium- 
cooled fast breeder reactor being built by the British at Dounreay, 


Scotland, to which I shall refer later. 


The second and third groups of problems -- nuclear operating 


stability and possible meltdown -- are being explored in various phases 


of the AEC fast reactor program. In addition, valuable information 


and practical operating experience is expected to be obtained from the 


British. In my opinion, these programs should at least point the way 


to satisfactory solutions to these problems prior to the scheduled com- 


pletion date of the proposed PRDC reactor. 


I shall now discuss in more or less detail certain phases of 


the AEC fast reactor program, with emphasis on those activitie 


is which 


have particular bearing on fast reactor safety. This program will be 


considered in several parts: 
(1) Reconstruction and continued operation of 


EBR-I by Argonne National Laboratory with new cores, 


to explore the temperature coefficient and stability ques- 


tions raised by prior experiments, 

(2) Design, construction, pile-oscillation 
testing and operation of a new medium-power fast 
breeder reactor (EBR-II) by Argonne National 
Laboratory. 

(3) The zero power reactor program and ree 


lated work, a theoretical and experimental program 


directed towards investigating and improving the 
characteristics and behavior of fast reactors under 
normal and transient conditions, including exploratory 
research and development work on new types of fast 
reactors and thermal-neutron fast neutron reactors, 
and basic work on physical constants and properties of 
importance in all fast reactors. 

(4) The design, construction, testing and 
operation of several new plutonium-fueled fast reactors, 
the Los Alamos Molten Plutonium Reactor Experiment 


({LAMPRE) by Los Alamos Scientific Laboratory. 


(5) Theoretical and experimental work with 


respect to the accidental formation of critical assemblies 
in a fast reactor by meltdown. 
(6) Theoretical and experimental work with re- 
spect to containment of maximum credible reactor acci- 
dents. 
(1) EBR-I.| The design, operation, testing, and meltdown of 
EBR-I are described by Dr. Norman Hilberry in his testimony in this 
proceeding. I agree that in a meltdown of a sodium-cooled fast reactor 


core a good possibility exists that the reactor would terminate an excursion 


even if its safety circuits failed; that a probable cause of the instability 
and positive temperature coefficient, exhibited by EBR-I, and its eventual 
meltdown, was inward bowing of the fuel elements; and that experiments 
with the proposed Mark II core, which is designed for maximum core 
rigidity which can be varied for experimental purposes, should,| in any 
event, give a definitive answer as to whether this was the cause] of the 
abnormal behavior of the Mark II core. 
I would also like to note that, aside from the inward bowing of 
fuel elements, two other causes have been suspected to account for the 
instability noted in the Mark II core under certain operating conditions. 


It was at first thought that the temperature of the sodium entering the 


reactor varied, and that this variation was to blame. Experimental 
| 


measurements proved, however, that the sodium inlet temperature was 
essentially constant. It was also theorized that the Doppler effect, that 
phenomenon consisting of an increase in reactivity when the Serreszces 
of U-235 is increased, was the cause. However, theoretical calcula- 
tions indicated that the Doppler effect was too small to account for the 
instabilities, and this conclusion has now been confirmed by the| first 


of a series of experiments conducted by Argonne on a mock-up of the 


EBR-I core in a zero power reactor (ZPR-III). 


That bowing of the fuel elements was probably responsible for 


the observed positive prompt temperature coefficient is corroborated 
by the difference in construction between the Mark I and Mark I cores. 
As Dr. Hilberry points out, the physical construction of the former per- 
mitted potentially far less bowing than that of the latter. This fact, taken 
together with the fact that only minor instability was observed in the 
Mark I core as compared with the Mark II core, indicates the likelihood 
that bowing and instability are closely linked. It is true that the Mark I 
core, unlike the Mark II, was operated primarily at or near full power 
with high coolant flow, but there is, in my opinion, a reasonable proba- 
bility that comparable nuclear instabilities would have been observed in 
the low-power start-up period, which lasted about a month before the 
reactor with the Mark I core attained full power. Since none were ob- 
served, it seems probable that the Mark I core was in fact more stable 
than the Mark I. 

In the proposed new Mark Ill core, the annular spacing within 
the sheathing of each fuel pin will be completely eliminated, since the 
uranium will be coextruded with zirconium to produce a metallurgically 
bonded sheathing. In'this respect the design is similar to that proposed 
for the PRDC reactor. Furthermore, as Dr. Hilberry indicates, the 


Mark III core has been designed so that both the type of coolant flow and 


the physical limitations on potential bowing can be varied. This flexi- 
bility will permit exhaustive experimentation and analysis regarding the 
factor considered at this time most likely to have caused instabilities, 
namely bowing of fuel elements. 
Oscillator experiments will be conducted on the| Mark 
III core by mechanically varying given amounts of excess reactivity up 
to about 4 cents, in a sinusoidal pattern as a function of different given 
frequencies, ranging from about 0.01 to 10 radians per second. | Because 
the amount of excess reactivity can be a figure chosen close to zero, I 
believe these experiments can be conducted with a high degree of safety. 
After the pattern of behavior of the reactor becomes known, greater 
amounts of excess reactivity can be used if required. The resulting 


power oscillations will be compared to the pattern of the reactivity in- 


sertions with particular reference to amplification and phase shift of . 


reactor-output power to reactor-input reactivity. The final results of 
these tests on the Mark III core will be compared with the results pre- 
viously obtained in oscillator experiments on the Mark II core in which 
finite reactivity insertions produced divergent power oscillations in what 
appeared to be a resonance response. Of course, other kinetic/tests 


are also being considered. 


Following completion of experimentation on the rigidized Mark 
Il core, the fuel element pins will be modified so that free bowing of the 
fuel elements can occur. Pile-oscillator tests, and possibly other tests, 
will again be conducted with the Mark III core as thus modified so that 
the effect of free fuel element bowing upon nuclear instability can be studied. 


I expect that the Mark III core under these new conditions may exhibit 


resonances in pile-oscillator tests, although probably of lesser magnitude 


than those found within the Mark II core, since bowing within the sheathing 
will not be possible. This should determine whether bowing was the cause 
of the EBR-I positive prompt temperature coefficient. 
The estimated schedule for the EBR-I with the Mark III core 
is as follows: 
In Operation August 1957 


Preliminary Pile-Oscillator 
Data Available October 1957 


Tests Finished on Rigid 
Core April 1958 or earlier 


Modification of Rigid to 
Non-Rigid Core May 1958 


Pile-Oscillator Tests Finished 
on Non-Rigid Core December 1958 


When these experiments on the stability and fuel element bowing 


problems have been completed, the Division of Reactor Development and 


the Argonne National Laboratory will consider loading the EBR-I with a 
plutonium or plutonium-uranium core which could be available in early 
1959. Operational tests on such a Mark IV core of plutonium will probably 
require one year. There is a possibility that during 1960 the EBR-I 
would be made into a facility for training reactor engineers and operators. 
The results of this proposed EBR-I program should in my 
opinion serve to isolate the cause of the instabilities which were |observed 
with the Mark II core and indicate appropriate design and engineering 
correctives which can definitely eliminate them. Before leaving EBR-I, 
however, I want to emphasize again that the meltdown occurred during 
an experiment in which extremely abnormal operating conditions were 
simulated. The fact that EBR~I had previously been operated over con- 
siderable periods of time under normal operating conditions, during which 
time it showed no B&ignificant positive temperature coefficient or| instability, 
is highly important. Indeed, with the exception of the Submarine Thermal 
Reactor, no other AEC power reactor has operated for so long a period. 
This experience lends strong support to my view that fast reactors can 


be so constructed and operated as to be practicable and safe. 


(2) EBR-Il The Experimental Breeder Reactor No. [I will 


be a fast reactor of advanced design based upon experience gained from 


the EBR-I. EBR-II will be a two-region reactor which will use uranium- 


235 fuel at the beginning, and plutonium alloys as fuel after about two 
years of operation. It will be located at the National Reactor Testing 
Station in Idaho. 

Upon completion of construction and installation of equipment 
in EBR-II in 1959, pile-oscillation tests will be conducted over a period 
of months to determine the presence or absence of undesirable resonances, 
These experiments will provide further indication also, as to both the 
safety of such tests and the reliability of results which are obtained from 
them. If any indication is received of the presence of unsafe resonances, 


operation of the reactor at significant power levels will be postponed un- 


til the cause of these resonances is isolated and the resonances are elimi- 


nated by appropriate design modifications. Since by that time we will 
already have the results of the EBR-I program with the Mark-III core, 
and will have incorporated into the final design of EBR-II any changes 
indicated by the results of that program, I am confident that no resonance 
problem will be found which cannot feasibly be solved. 

I believe there is merit in conducting pile-oscillation tests in 
determining the characteristics of fast (and also of thermal) reactors in 
the start-up or pre-operational testing phases. The Commission has 


had considerable experience in conducting such tests. 


A comparison of the proposed operating parameters of the 


EBR-I, EBR-II, and Power Reactor Development Company's fast re- 


actor, is given in Exhibit 1, incorporated in and made a part of this 
testimony. In addition to the fact that the EBR-II will have somewhat 
higher performance specifications than the PRDC reactor, it will also 
use more advanced ideas in design, such as: 
A. Spent fuel will be reprocessed by pyrometallurgical 
techniques. 
B. Fuel elements will be fabricated by remote procedures, 
C. Reactivity changes and shut-down will be accomplished 
solely by moving fuel. 
D. All radioactive "hot'' reactor components will be in 
one container which also is the sodium containing tank, 
E. The largest sodium pumps thus far developed will 
used. 
Although the EBR-II is not a prototype of any specific /full- 
scale power reactor, the information and experience gained from the 
EBR-I will be of value to fast reactor designers insofar as many com- 
ponents are concerned; e. g., fuel elements, pumps, valves, seals, in- 
struments, etc. The stability characteristics, general performance, 


and operating characteristics of the EBR-II will be investigated by 


pile-oscillator experiments and will be of great importance in evaluating 


other fast reactor designs. 


The Division of Reactor Development is exploring those prac- 


tical methods by which the design and construction of the EBR-II can be 


accelerated. At the present time the Argonne National Laboratory esti- 


mates that the EBR-II will be ready for operation about two and one-half 


years after the Architect-Engineer began the detailed design which was 


in November, 1956. 


i. Construction Phase 


A. A-E Contractor on Duty 


B. 


Cc. 


D. 


E 


Construction to Start 
Construction Completed 
Equipment Installed 


Reactor Critical 


Operation and Testing Phase 


A. 


B. 


Cc. 


Pile-Oscillator Tests 
Steady-State Performance 
Steady-State Performance 


Using Plutonium-Uranium 
Fuel 


Its present estimated schedule is as follows: 


November 1956 
May 1957 
January 1959 
March 1959 


June 1959 


July-December 1959 
All of 1960 


All of 1961 and 
thru 1962 


Integrated into the research and developmental activities of 


the EBR-II is a concerted effort to improve component design, efficiency, 


and general reliability of mechanisms which must be in contact with 


molten sodium at high temperatures. The ANL Liquid Metal Facilities 
with the scaled-down mechanical model of the EBR-II, and the three 
hot sodium loops using the largest capacity sodium pumps thus/|far de- 
veloped, have done much to advance the knowledge of the use of sodium 
as a reactor coolant. 
(3) Zero Power Reactors. Unlike many other power produc- 
ing machines, a reactor can operate at essentially zero power with rela- 
tively similar behavior and with many of the operating characteristics 
which it would have at a much higher operating power. Consequently, 
many of the important nuclear data needed for the development lof full- 
scale reactors can be obtained by using a zero power reactor which is 
less expensive to construct, of greater flexibility, and more convenient 
to operate. However, such facilities usually do not utilize power-reactor 
fuel elements, and do not operate much above room temperature nor 
contain significant amounts of fission products. I consider two)such 
reactors, Zero Power Reactor No. 3 (ZPR-III) and Zero Power Reactor 
No. 5 (ZPR-V) to be important parts of the over-all fast reactor pro- 
gram because the ZPR-III is a flexible instrument which will be used to 
provide important nuclear information to fast reactor designers, and be- 
cause the ZPR-V is a coupled fast-neutron-thermal-neutron assembly 


which will increase our understanding of such coupled systems. 


ZPR-IIl is a fast zero power reactor located at the EBR-I site 
at the National Reactor’ Testing Station at Idaho. It is so designed that 
nuclear core configurations for specific fast power reactors can be 
studied and analyzed so that the final design of a fast reactor can be 
done with a minimum of uncertainty. ZPR-III has been accurately des- 
eribed in detail in the unclassified Argonne National Laboratory Report 
ANL-5512, and is also'discussed by Dr. Hilberry in his testimony in 
this proceeding. I will therefore only present its general role in the 
EBR-II and PRDC design programs. 

A comprehensive series of experiments is already under way 
in ZPR-II to determine the sign and magnitude of the Doppler effect in 
a fast neutron spectrum. The first such experiments, completed by 
Argonne National Laboratory in early 1956, showed that the Doppler 
effect was too small to be measured with the small sample used in the 
existing experimental ‘setup. Further experiments were started in ZPR-III 
on October 29, 1956, using improved experimental procedures. Most of 
this experimental work has now been completed, and final results will 
be available as soon as the data have been thoroughly analyzed. Pre- 


liminary analysis indicates, however, that the room temperature co- 


efficient of the Doppler effect of U-235 in the EBR-I assembly is Fox) o~6 


delta _k 
=k per degree centigrade. As Dr. Hilberry has stated in his testimony 


it is clear from this that the Doppler effect could not have been re- 


sponsible for the positive temperature coefficient in EBR-I, and is 


actually less than that predicted by earlier calculations. 
Another important use to which ZPR-TII will be put is|in de- 
termining the amount of uranium-235 necessary for any specific fast 
reactor to become critical. Multigroup calculations are not accurate 
enough to determine the exact critical mass associated with a specific 
design, but such calculations usually give an estimate of sufficient 
accuracy to permit a preliminary core and blanket design. However, 
for the final reactor design, more accurate critical mass data must be 
obtained so that one can have the assurance that the reactor can be made 
critical at start-up, and with a core size close to that desired, 
By analyzing a simulated reactor core and blanket geometry 
of a specific reactor design, information can be obtained to minimize 
excessive neutron leakage in the final core and blanket design, as well 
as to optimize and determine the reactivity worth of the control) system. 
Other nuclear parameters of importance can also be determined. 
The ZPR-III will be used in experiments to determine the 
worth of control components which will be incorporated in the designs 


of both the EBR-II and PRDC pile-oscillation mechanisms. 


The ZPR-V, located at Lemont, Illinois, can be considered 
to be a reactor within a reactor. It consists of a five-foot diameter 
steel tank in which the uranium fuel assemblies and the control rods 
are placed. In the center of this tank is the fast neutron section and 
surrounding this section is the slow neutron section, The thermal 
neutron section contains light-water as the moderator, whereas the 
fast neutron section cannot have a moderator. The ZPR-V is unique in 
that the nuclear chain'reaction occurs in both regions although they have 
entirely different nuclear properties. 

This two-région critical assembly utilizes the best features 
of thermal and fast critical assemblies, the ease of control of the ther- 
mal section and the improved nuclear performance of the fast section. 
About ninety-five percent of the neutrons are formed in the fast section 
and five percent are formed in the thermal section. The reactivity of 
the entire assembly is varied by controlling the thermal neutrons. 

The objectives of the ZPR-V program are to determine the 
feasibility of scaling up the experiment to a power producing pilot model 
and of obtaining additional nuclear data in an area in which further ex- 


ploration is desired. 


(4) LAMPRE. Although fast breeder reactors of the general 


type represented by EBR-I, EBR-II, and the proposed PRDC reactor 


are among the more promising for the eventual commercially feasible 
production of electric power, the fact that they use solid fuels jis an 
economic drawback. Solid fuels limit burn-up of fissionable material 
because of irradiation damage, and increase the total cost of operations 
because of the necessity for fuel element fabrication and reprocessing. 
Looking toward an even more advanced reactor, therefore, considera- 
tion has been given to the development of fuels which are non-solid and 
can operate at very high temperatures; also, it is likely that the heat 
transfer rates can be increased with molten fuels, Investigations by 
Wensch and others, at the Los Alamos Scientific Laboratory in 1949, 
indicated that a low melting eutectic existed between plutonium and nickel. 
Other subsequent investigations revealed that lower melting eutectics 
existed between plutonium and cobalt and plutonium and iron. The com- 
positions of the eutectics are high in plutonium, near 88 atomic percent 
plutonium, and have melting points ranging from 405°C for plutonium- 
cobalt, 412°C for plutonium-iron to 465°C for plutonium-nickel. The 
melting point of plutonium is about 637°C. 


In early 1955, the Division of Reactor Development assumed 


programmatic responsibility for the guidance and direction of the Los 


Alamos reactor program, and recommended that serious consideration 


be given to a fast reactor employing a molten fuel. Ata previous time 


the Brookhaven National Laboratory had undertaken a program to develop 
and evaluate a thermal neutron reactor using liquid metal fuel, a solution 
of uranium in bismuth. 

Preliminary investigations have indicated that one of the most 
difficult technical requirements to meet in the Los Alamos Molten Plutonium 
Reactor Experiment, designated LAMPRE, is one of providing suitable 
containment for the molten plutonium alloy. The containing metal must 
be amenable to fabrication, be inert to molten plutonium and coolant, and 
have a high melting point. Plutonium is difficult to contain by most metals 
as it is metallurgically rather active. 

Of the many materials investigated by the LASL, tantalum 
appears to be a promising metal for use in fabricating the core structure, 
Small-scale laboratory tests reveal that tantalum undergoes insignificant 


amounts of corrosion when heated in contact with molten plutonium at 


temperatures up to 1000°C for several thousand hours. Samples con- 


taining plutonium in tantalum have been irradiated in the MTR in order 

to determine the influence of fission products and irradiation upon tan- 
talum stability. The results obtained have been encouraging. Other 
activities concern reactor control techniques to be used, pyrometallurgical 
reprocessing of plutonium, and improving sodium coolant properties. 


The last mentioned activity is important as the sodium coolant must 


contain very little oxygen, much less than that used in EBR-I, EBR-I, 
and SRE (Sodium Reactor Experiment) because tantalum is very reactive 
with even traces of oxygen at high temperatures, 
48 presently planned, the molten plutonium fast reactor pro- 
gram will be divided into three phases; the design, construction and 
short-term operation of an experimental reactor, LAMPRE-I; the de- 
sign, construction and longer term operation of a larger more advanced 
reactor experiment LAMPRE-II, and possibly the design, construction, 
and operation of an electrical power producing reactor, LAMPRE-III. 
The significance of this type of fast reactor to the solid fuel 
fast reactor probably lies most in the information on molten alloys that 
will be obtained. This information should be of importance in analyzing 
the results of a melt down of a solid-fuel fast reactor. Information ob- 


tained on the properties of materials with respect to molten alloys will 


also be of interest in designing safe solid-fuel fast reactors. Gonsider- 


able experience will be obtained in techniques to pyrometallurgically 
reprocess plutonium and in handling large quantities of irradiated 
plutonium containing fission products. 
(5) Meltdown Calculations and Experiments. The formation 
of a secondary critical assembly, resulting from a melting down of a fast 


reactor core, is a theoretical possibility. Because a fast reactor must 


use enriched fuel, its core can become more reactive if the fuel is 
brought together more intimately during the meltdown. Although de- 
tailed plans are as yet largely unformulated, this represents an area 
of technology in which important further research and experimentation 


work will be undertaken. 


The melting down of a fast reactor core could be caused bya 


stoppage of the coolant flow or by a significant increase in reactivity 
through accident or by any event in which the prompt and decay heat is 
not removed at a rate sufficient to prevent the melting of the fuel. It is 
difficult to see how any credible accident to a properly designed fast re- 
actor could in fact lead to a melting down of the reactor core because 
one can prevent by physical means the addition of reactivity at too rapid 
a rate, anda complete coolant stoppage can be made most unlikely. The 
meltdown of the EBR-I core resulted from an excursion during the per- 
formance of a very difficult experiment in which the coolant flow was 
purposely stopped and other devices purposely bypassed, There would 
be no purpose in conducting such an experiment on a commercial-size 
reactor. Nevertheless, melting down of a fast reactor core under some 
hypothetical conditions may increase the reactivity, at least in theory, 
ata rate sufficiently high to produce an explosive force, bt a force 
many orders of magnitude lower than what is usually associated with 


even a very small atomic explosion. 


The AEC program contemplates that idealized models can be 
evaluated analytically using credible rates of reactivity and the other 
nuclear parameters which may be associated with the assembly mecha- 
nisms considered. Among the various assembly mechanisms| which will 
be considered are the following: 

1. Uniform melting and free-fall collapse of the core, 

2. Non-uniform melting of the core; i,e., starting first 
at high neutron flux zones and proceeding to lowest 
flux zones, and free-fall collapse following melting 
pattern. 
Similar melting as described in item 2, but the free- 
fall collapse to follow an arbitrary pattern seeking|a 
maximum rate of reactivity insertion. 
The mechanism of terminating a critical assembly 
will also be studied considering different limiting 
conditions such as boiling point temperatures of 


sodium and uranium. 


I recognize that theoretical analyses and laboratory investiga- 


tions of core meltdowns may diverge from the actual behavior of a real 


reactor core meltdown, For example, meltdown calculations) may not 


take into consideration the decrease in density which in fact occurred 


when the EBR-I core melted down in the presence of sodium, the decrease 
in density being so great that the critical mass requirements of the core 
may have increased bya factor of four. However, this decrease in den- 
sity probably occurred after the reactivity was reduced by the movement 
of the cup. In the near future the ANL expects to have a thorough report 
on EBR-I core showing! (1) a material balance, (2) cause of void forma- 
tion, and (3) results of core behavior upon initiating the termination of 

an excursion. 

At the present time the ANL is planning to conduct experiments 
in which uranium will be melted, using electricity, and subsequently 
dropped into molten sodium. The purpose of such experiments will be 
to determine whether the volatilization of the sodium will result in form- 
ing sodium vapor bubbles or voids in the uranium with an apparent de- 
crease in density similar to what was observed in the EBR-I Mark-II 
core. If it is found that the density of uranium is decreased ina repro- 
ducible manner, then the possibility exists that fast reactors using sodium 
coolant could terminate an excursion by such a mechanism, 

The Argonne National Laboratory and Los Alamos Scientific 
Laboratory are working in a joint effort on studying many of the prob- 


lems involved in evaluating what happens when a fast reactor core melts 


down. Because this joint program has been initiated only recently and 


because of the difficulties involved in investigating such a complex prob- 
lem, I cannot present a specific programmatic outline at this time, but 
I can state that both Laboratories are now engaged in developing such a 
program. 
(6) Containment Calculations and Experiments. Methods of 
calculation which have been developed can be used to estimate |the energy 
yields per unit mass of core materials. These estimates can then be 
used to predict the structure necessary to contain the nuclear-produced 
forces. 
A program of calculation and experimentation is being under- 
taken by various organizations pursuant to contracts with the Commis- 


sion, to explore further the containment problem as outlined below: 


(a) Naval Ordnance Laboratory, This organization, located 


at White Oak, Maryland is presently engaged in the investi- 
gation of the general problem of containing adequately both 
thermal and fast reactors. Size factors, temperatures of 
the systems, and rates of loading from simulated excursions 
are under study. A specific program is to evaluate the 
probability of containing a commercial-size fast reactor 
during a postulated excursion, with particular reference 


to evaluating the influence of the considerable amounts of 


shielding materials surrounding the core. As an example 
of a full-scale reactor, the design specifications of the 
proposed PRDC reactor are to be used by NOL as para- 
meters for portions of these studies, so that substantial 
containment data with respect to this particular design 
should be obtained under this program. In this respect 
shielding materials may dampen or absorb significant 
amounts of the released forces, but the possibility must 
also be explored that fragments spalled from the shielding 
(missiles) could move with high velocities and even pene~ 
trate the container. I hope that preliminary results of 
this specific work will be available before June 1957. 

(b) Aberdeen Proving Ground. The Ballistics Research 
Laboratory of this organization is conducting a theorectical 
and experimental study of outer containment vessels to de- 
termine the applicable design criteria which will provide 
the desired degree of safety. This includes blast and 


shock phenomena, but not missiles. 


(c) Armour Research Foundation. This group is investi- 


gating shock wave characteristics as related to simulated 
reactor excursions. Effort is also being expended ina 


development program to design blast shields for reactors. 


(d) Oak Ridge National Laboratory. Since it is im- 


portant to know the distribution and characteristics 
of fission products released ina serious reactor ex- 
cursion, this laboratory is making experimental melt- 


ing investigations on sections of irradiated fuel elements, 


Conclusion - The Fast Reactor Safety Program. 


Considerations of the safety of fast reactors have been an im- 


portant and integral part of the fast reactor program of the Commission 


since its very beginning. A substantial portion of the program which I 


have just described is directed toward perfecting and proving the design 


of fast breeder reactors so as to render them safe for operation near 


populated areas. The following is a summary and schedule of those as- 


pects of the AEC fast reactor program heretofore described which are 


particularly pertinent to reactor safety: 
Cbjectives 


Availability of new Doppler Effect 
Data from ZPR-III in Final Report 


Complete report on Melted-down 
ERB-I Core ‘ 


A. ERB-I Placed in Operation 


B. Gross Data Obtained from 
Pile-Oscillator Tests 


C. Rigidized Core Experiments 
Concluded 


Estimated 


Completion 


March 1957 


March 1957 


August 1957 


te 


Mid-October 1957 


April 1958 


F. 


A. 


B. 


Cc. 


D. 


Estimated 


Objectives Completion Date 


Non-Rigid Core Experiments 
Completed January 1959 


EBR-I Loaded with Plutonium- 
Uranium Core February 1959 


Steady Power Operations Until June 1960 . 
EBR-II Critical June 1959 | 
Pile-Oscillator Tests Completed December 1959 
Steady Power Testing and Operation All of 1960 


Steady Power Testing and Operation 
Using Plutonium-Uranium Fuel All of 196] and 1962 


LAMPRE-I Be gins Operaticn About 1958 


A. 


B. 


New Analysis of Melt-Down Problem 
by ANL with Assistance of LASL. Due Fall 1957 


Non-Nuclear Melt-down Behavior of 

Fuel Elements by ANL to Determine 

if Sodium Volatilization Decreases 

Uranium Density. Preliminary Data 

Due July 1957 


If necessary, Nuclear Fuel-Element 

Melt-Down Facility (Borax Type) will 

be Initiated at NRTS. Borax Unit will 

Supply Neutrons to Melt a Fast Reactor 

Fuel Element so that Melting Mechanism 

can be Observed. Undetermined. 


The scientific effort being expended in the fast reactor program 


has increased with each passing year. In fiscal year (FY) 1957 there 


was a significant increase in scientific manpower because the LASL 


entered into the program. It is expected that the direct scientific man- 
power will increase up to FY 1960. The indirect scientific manpower, 
devoted to specialized disciplines related to fast reactor systems such 
as plutonium fuels technology, pyrometallurgical reprocessing research 
and development, and others will also increase by a large percentage. 
Direct scientific and engineering development manpower is 


shown for FY's 1956, 57 and 58 The effort shown below for FY 59 and 


60 is based upon past experience and reflects what is considered to be 


an orderly growth rate. 
SCIENTIFIC MANPOWER 
FY56 FY57 FY58 FY 59 
80 94 135 150 
ae eee 


TOTAL 116 137 186 


THE UNITED KINGDOM FAST REACTOR PROGRAM 
In February 1956, the Commission and the United Kingdom 

Atomic Energy Authority approved the exchange of detailed information 

on fast reactor technology under Section II. A. 2 of the existing Agree- 

ment for Cooperation between the two countries. There have been several 

interchanges of visits between the U. K.A.E.A. and ourselves in which 


valuable design data have been exchanged. 


I visited the U.K.A.E.A. most recently in Cctober 1956 and 
had the opportunity to inspect their fast reactor program which is being 
pursued in a vigorous manner. It was also interesting to observe that 
about one-third of their total research, development and design manpower 
available to the entire power reactor development program is engaged 
in the fast reactor program. In order to stress the importance placed 
by the U. K.A.E.A. in their fast reactor program, I will describe it 
briefly below: 

The first fast experimental reactor which was designed and 
built as part of the British program is known as the "Zephyr." It is one 


of the uncooled small|fast critical assemblies to which I referred briefly 


early in my testimony. It is located at the Atomic Energy Research 


Establishment (A. E.R.E.) at Harwell, and became critical on February 
5, 1954. The British have stated that they intend to use future core 
loadings of different compositions to extend the data so as to obtain a 
more comprehensive quantitative knowledge of the nuclear processes 
which take place in plutonium-fueled fast reactors. 

The second experimental fast reactor to be built by the British 
is named "Zeus," and is also located at Harwell. It is a full-scale, un- 
cooled flexible critical mock-up of the 60-megawatt fast reactor which 
is to be built at Dounreay, Scotland. It was put into operation on 


December 22, 1955. 


Zeus was built primarily to study the neutron characteristics, 
critical conditions and control calibrations for the Dounreay reactor. 
The British plan, however, to use Zeus for studying more generally the 
nuclear characteristics of a variety of dilute large fast reactors, and 
the data to be obtained from these studies will provide a valuable check 
on the work to be done along similar lines in this country. ooeerea 
information on Zephyr and Zeus has been published in the Geneva papers, 
"Proceedings of the International Conference on the Peaceful Uses of 


Atomic Energy, 1955." 


The first U. K. fast reactor which will produce power is located 


at Dounreay, in Northern Scotland. It is expected to produce 66 |thermal 

megawatts, which will approximate the output of the EBR-I, 62.5 thermal 

megawatts. It is a two-region reactor in which the axial blanket|is inte- 

grated with the core, as in the U.S. designs. Sodium is the coolant, 

and an intermediate sodium coolant loop is employed. A steel sphere 

is used for containment. 
It is estimated that the Dounreay reactor will become critical 

in midyear 1958, which will be about one year ahead of the EBR-=II and 

some two years before the PRDC reactor goes critical. In the early 

part of the Dounreay operation, pile-oscillation experiments will be con- 


ducted to determine the inherent kinetic stability of the reactor. | 


Iam confident that the Dounreay reactor will provide valuable 


and important information on such items as the Doppler effect, tempera- 
ture coefficients, nuclear stability, etc., as well as a test of various 
engineering designs and the results of actual operating experience. In 
addition, we shall have the benefit of British research and experimenta- 
tion, including safety studies, being conducted prior to start-up of the 
Dounreay reactor. All of this will permit our groups to modify their 
designs or undertake! additional research and development work if 
necessary. 
RELATIONSHIP OF AEC AND PRDC PROGRAMS 

In order to stimulate active industrial participation in the 
development of reactors, the Commission announced its Power Demon- 
stration Reactor Program on January 10, 1955. The purpose of this 
program was to provide a framework through which industry could under- 
take, with Commission assistance and participation, the development, 
design, construction, and operation of demonstration nuclear power 
plants. This invitation to industry recognized that many industrial 
organizations interested in nuclear power did not have access to suffi- 
cient research and development facilities and lacked the resources to 
absorb all of the excess costs of development, design, construction and 


operation of demonstration nuclear power plants. 


In response-to the Commission's invitation, the Power Reactor 
Development Company (PRDC) submitted a proposal to the Commission 
on March 30, 1955, in which the Company proposed to construct and 
operate a commercial-size fast reactor power plant, and requested that 
the AEC undertake certain research and development work having a direct 
bearing upon the safety and feasibility of the proposed PRDC reactor. 
This proposal has been accepted as the basis for negotiation of a contract 
between PRDC and the AEC under the Power Demonstration Reactor Pro- 


gram. An outline of such proposed research and development work, as it 


has been tentatively accepted by both parties as a basis for further nego- 


tiation, is contained in Exhibit XX to the PRDC Application for License. 
From its contractual relationship with Atomic Power Develop- 
ment Associates, Inc. (APDA), PRDC already has available to jit the 
resources of a research and development program in this field which 
has been under way for some five years, with particular emphasis on 
the design and materials phases of the fast reactor program. 
If this contract is executed, therefore, PRDC, as well as 
any other interested groups, will have available to them the results of 
this specific research and experimentation to be conducted by the Com- 
mission substantially as described in Application Exhibit XX. [In addi- 


tion, it will, of course, have available the extensive work in connection 


with the PRDC reactor to be done by APDA and organizations with which 


APDA has contracted. Iam generally familiar with this APDA research 
program, since data so developed in connection with the PRDC reactor 
has been available to the Commission under a study agreement for about 
the last five years. 

In my opinion, the programs to which I have referred in my 
testimony should make available the remaining technical information 
needed to determine definitively whether or not the PRDC reactor can 
be operated at its proposed Lagoona Beach site without undue risk to 
the public health and safety, and that, as indicated by the schedule I 
have already outlined, sufficient information for this purpose should be- 
come available by the end of 1959, when construction of the PRDC re- 
actor is scheduled to be completed. I am further of the opinion that the 
results of these programs will show either that the proposed PRDC re- 
actor as now designed can be safely operated, or that design changes 


can be effected which will satisfy the necessary public safety standards. 


’ 


COMPARISON OF FAST REACTORS 


EBR-I EBR-I PRDC 


POWER 


Thermal Mw 1.4 62.5 300x 
Electrical Mw 0.2 20 100 


Thermal Efficiency % 17 32 30 
Max. Ht. Flux 209, 000 1,100, 000 1, 095, 000 


Avg. Ht. Flux 750, 000 765, 000 
Avg. Specific Power Kw/Kg 18.1 300 670 
Avg. Power Density Kw/L 1000 820 


FUEL AND MATERIALS 


Crit. Mass Kg 
% Enrichment 
Amount of U-238, Tons 


COOLANT AND STEAM DATA 


Na or NaK Inlet °F (Primary) 
Na or NaK Outlet °F (Primary) 
Na or NaK Inlet °F (Secondary) 
Na or NaK Cutlet °F (Secondary) 
Steam pressure psig 

Steam temperature °F 


NEUTRONICS 


Avg. Flux N/cm 2/sec 2.0x1024 
Avg. Core Energy, mev. 0.5 


UNITED STATES OF AMERICA 


ATOMIC ENERGY COMMISSION 


In The Matter Cf 
Docket No. F-16 


POWER REACTOR 
DEVELOPMENT COMPANY 


DISTRICT OF COLUMBIA, ss: 


I,-W. KENNETH DAVIS, being duly sworn, state that lam 
the W. Kenneth Davis ‘referred to in the foregoing statement,that it is 
a true and correct copy of testimony prepared by me to be presented 
in the above~entitled proceeding and that the statements contained there- 
in are true and correct to the best of my knowledge, information and 


belief. 


W. Kenneth Davis 


Subscribed and sworn to before me 


this day of » 1957. 


Notary Public, D. C. 


My commission expires: 


(Notarial Seal) 


My name is H. Monroe Radley. I am Assistant Chief of the Engineering 
Branch of the Atomic Energy Commission's Division 'of Construction and Supply. 
T graduated from the University of Wisconsin with a Bachelor of Science 
degree in Civil Engineering in 1922. I am en associate meaher of the 
American Society of Civil Engineers and an 4 registered engineer in the 
District of Columbia. — 7 ; 

Tn the positions vhich I have held since 1922, I have been engaged in 
designing buildings and related facilities, estimating the cost of construc- 
tion projects and supervising construction projects. From 1922 to 1926, I 
vas employed as a construction engineer by General Electric Company in their 
building and maintenance department. In that Position I participated in the 
design and construction, including supervision, of industrial facilities. 
From 1926 to 1943, I was employed as a building engineer by the Federal 
Works Agency, Public Buildings Administration. My work in thet position 
consisted of writing specifications, preparing estimates, ‘and administering 
of contracts for large, high-type buildings, such as post offices, court 
houses, hospitals, prisons, and a variety of. other kinds of Government- 2 
owned buildings. While in this job I spent several years preparing cost 
“estimates for construction work. 
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From 1982 to 1948, I vas an engineer in the Wer Projects Unit attached 
to the Executive Office of the President. The work of this unit consisted 
of field investigations and reports on military ani industrial construction 
(cantoments, airfields, mmitions plants, shipyards, housing), construction 
cost analyses, veccumeitinkicas for cost cedostions onl the efticiontouse of. 
existing facilities, cost studies and reports on industrial production, 
storage, examination of warehousing and surplus property programs, and 
special investigations. 


From 1948 to 1951, I was an Engineer Examiner with the Bureau of the 


Buiget. In that capacity I was responsible for reviewing the construction 
program of the Atomic Energy Commission. I passed on the validity of cost 
estimates of all major construction projects of the Commission, made recom- 
mendations as to the suitability of proposed projects and kept informed on 
its ectuat: costo Of pecsecte cavidvuny conics : - In this position I 

reviewed the cost estimates of experimental reactors, production reactors, 
and research reactors proposed for construction or constructed. : 

Since 1951 I have been a member of the Engineering Branch of the 

Atomic Energy Commission's Division of Construction and Supply. ‘In this 

position I have been concerned with cost estimates for the entire construc- 
tion Program of the Commission, . ae reactor projects for research, 

production of fissionable materials, ae power. I have made estimates for 
all of these types of reactors, and have made or reviewed estimates for a 
number of projects which are now under construction or have been completed, 
gach as: the Euginecting*@est Reactor /(E2R), Army. Package Power Maactor 

(APPR), Pressurized Water Reactor (PWR), Sodium Reactor Experiment (SRE), 
modifications to the Oak Ridge research reactor, various research reactors, 


ae 


and classified projects for fissionable materials production. I have 


followed a mumber of these projects through successive stages of construc- 
tion, observing revisions in cost estimates that vere found to be necessary, 
comparing estimates with actual costs, and attempting to determine reasons 
for variances. I am a member of the Commission's Review Committee for 
Foreign Research Reactors. 
I have reviewed those portions of the application filed by PRDC) re- 
lating to the cost of construction of its proposed project. I have read 
all of the testimony of Mr. Acker, anjgheve reviewed carefully the exhibits 
presented by Mr. Acker dealing with the construction cost estimates for the: 


proposed Project. : : \ 


General Principles of Construction Cost Estimation 


In estimating the cost of conventional facilities, it is the common 
practice to base the estimates upon completed drawings vhich provide full 
information on what type of structure or plant is to be built. If such 
drawings are not available, fairly accurate descriptive information and 
unit cost data for similar facilities can be used. Consequently, such 
estimates are usually found to have a satisfactory degree of accuracy ‘ 
when compared. with final costs, provided they are not. distorted by 
changes in the design or completion schedules, by work stoppages, or - 
the like. 

Satisfactory estimates for power reactors are far more difficult to 
prepare due to a number of factors that do not apply to conventional \con- 
struction. In the first place, it is often necessary, as a result of the 

| need for early completion, or of authorization requirements, to prepare 
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esttmstes on Comission projects while construction drawings are unter 
preperation, or possibly before any drawings have been completed when: only 
a basic conceptual stuly is available. Like needs may arise in the case 
of private projects, as appears to have been the case with the PRIC project. 
Because of the novelty of power reactor work, there is a natural ~ 
tendency to fail to recognize the complexity and magnitule of a project 
before it is fully developed. qhis is true because each reactor. presents 
its own unique problems for which there is no precedent. Experience. shows 
that, as projects develop, the original concept often tends to become more 
involved and more complicated, and costly features ere added which have 
not been anticipated, such as additional control rods, sampling devices, 
increases in capacity of components, changes to improve safety, increased. 
instrumentation, heavier shielding walls, etc. ‘These changes result in a 
substantial increase in cost. Also, when numerous changes sre made, it 


frequently develops during the construction period that the equipment 


camot be erected as planned and costly modifications are necessary. 


Another factor applying to muclear reactors is the higher standard for 
‘workmanship and materials because of the disastrous consequences of failure 
or mal-functioning of a component. Normal tolerances or performance staii- 
dards are not usually adequate. The record in this proceeding conteins 
numerous references to the precision necessary in the construction of the 
components of this reactor to insure against leakage or other faults that 
could lead to accidents. It is also true that start-up costs are higher 
than would be expected on the basis of experience in other fields because 
of the special procedures necessary to ensure safe operation and the greater 
complexity and novelty of a reactor project. 


poréived in reactors, theze is a further consideration in eatimting 
of a project such as that proposed by PROC, namely, that the reactor 1 
constructed st the same tine that. certain experimentel information is stili 
being developed in an effort to provide assurance that the system, as de- 
signed, will operate satisfactorily. This can result in changes of some 

Power reactor projects embodying new principles or concepts are fre- 
quently underestimated forthe reasons given above.’ Experience with the se 
cost of conventional steam generating plants or conventional construction 
generally has limited applicability in this field. A more fruitful source 
is the experience that the Commission has had with numerous research, 


| testing, experimental, end production reactors, which, in my juignent, 


affords a sufficient basis for some general guidance as to comparison 
‘between construction of nuclear plants as contrasted with conventional 
Plants. For example, we have found that certain percentages used in . 
normal construction projects for such matters as contingencies, engineer- 
ing services, labor material ratios, run considerably higher in nuclear’ 


power plants. those items have to be taken into account and full allowance 


made for the various factors mentioned ebove. 


Construction Estimates of PRDC Reactor 

Based on ay experience, it is ay Julgaent thet the Applicant's 
tion cost estimate of $32,400,000 (License Exhibit 27, p. 5) ts lower than 
the actual cost of construction will prove to be.. While it 1s exceedingly 
Aifficult to determine hov mch higher than the estimate the actual costs Z 
might be, + is ny opinion thet the micleer portion ot she qeuject. 12 ¢0 
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several million dollars more than the $32,400,000 estimated by PRIC. Of 
course, the accuracy of the Applicant's estimate is dependent in part on 
any changes that may be required as a result of kmowledge gained from the 
experimental program presently being conducted in the fast reactor field. 
I have taken into account Mr. Acker's testimony to the effect that the _ 
company has firm orders for materials costing approximately 8 percent of 
the total estimated construction costs of the project, and that items 

costing about 25 percent of total estimated construction costs have been 
designed. : 

My overall judgment is confirmed by a review of comparative construc- 
tion costs per kilowatt of capacity of the proposed PRDC reactor and 
Commission reactors with which I am familiar. Such a review indicates 
that the presently estimated unit cost of the PRDC reactor is low. . 

My judgment is also confirmed by a review of particular items shown 
in the Applicant's cost estimate and supporting data. This review dis- 
closes a number of items that appear to me to have been underestimated 
and none that appear to me to have been overestimated. 

One of the principal items that appears::‘to have been underestimated — 
is the cost of on-site labor. This conclusion is based both on an analysis 
of the labor costs allocated to the various construction items‘in Exhibit 
XXVII and more importantly to a review of the ratio between the cost of 
materials and labor as set forth in that exhibit. mis labor-material 
ratio appears quite low when compared with similar ratios in other reactor 
projects and similar construction in the AEC program with which I am 
femiliar. The AEC experience indicates that the cost of on-site labor 


forms a relatively higher. proportion of total construction cost in nuclear - 
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construction than in conventional construction, because of the complexity 
of the vork and high standards required. 

It also appears to me that there is not a sufficient amount allocated 
"to indirect and overhead expenses in connection with the construction of 
this project. The company has allocated approximately $3 million to cover 
these expenses (see Item J on page 5 of License Exhibit No. XXVII). It 
has been my experience on reactor projects that this item is a considerably 
larger percentage of the total construction costs than is allocated in the 
estimate. : 

The company has estimated that the cost of engineering design and — 
expenses will be $900,000. Based on my experience with reactor construc- 
tion, IT would think it more realistic to use an estimate for engineering 
services at least twice as high as the figure used by the company. Exper- 
ience with: Commission reactors has shown that the normal percentage used 
in estimating the cost of engineering services in connection with conventional 
facilities 1s considerably lover than such costs in nuclear facilities. The 
reason for this is fairly obvious: the engineering problems associated with 
‘nuclear power plants of the type proposed by PROC are more complex than 
"those associated with conventional facilities, such as steam generating 

The estimate for the waste disposal system is $34,500. As stated by 
ir. hacrced at page 2590 of the Transcript, little consideration has been 
given to the detatis of the waste disposal system to be used by ERIC: This 
makes it very difficult to assess the accuracy of this estimate presented. 
It appears quite unlikely to me that an adequate waste disposal system for 
-@ reactor of this type and size can be obtained for any amount close to. 
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that estimated. My judgment here is primarily based on experience with 
waste disposal systems for reactors having water coolant. systems, and 
there is no direct relationship between disposal systems where water 
coolant is involved and those using a sodium system. Nevertheless, 
Applicant's estimate for its waste disposal system is so much lower, in 
Proportion to total costs, than any with which I am familiar that I do 
not believe it realistic. 


The allowance for spare parts is set at $160,000. This includes 


$142,800 for spare control rods, actuators, and blanket elements, leaving 
only $17,200 for miscellaneous parts.. (See Item K of Acker Exhibit Mo. 7.) 
My experience would indicate that a proper allowance for spare parts in 
systems with equipment not significantly different for this purpose from 
the proposed PROC reactor would allow 20 to 25 times more for miscellan- 
cous spare parts. ae 

“The estimate for preoperational testing is $350,000, of which $100,000. 
is allocated for plant equipment adjustments. Of this $100,000 only $20,000 
is allowed for minor changes and miscellaneous materials, and the remainder 
is for a labor force for three months consisting of 36 men. My experience 
indicates that this $100,000 allowance for plant equipment adjustments 
should be doubled and. perhaps tripled. 

In the absence of drawings and complete information, it is difficult 
to point out line items in the estimate which seem to be out of line with 
my experience. However, some examples in this category can be mentioned, 
suck as the allowance of $30,000 for heating, lighting, and ventilation 
for the $428,000 element decay and storage building, the coat per cubic 
yard for the concrete work around the reactor, and a complete hot cave 


Be 
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with two cells for $378,200. Also, it is probable that many costs ha 
been Gverisoked since each ine iteu in the estimate obviously has tp 
include certain work related thereto vhich is not mentioned or described. 
Perhaps a good example is the electric power wiring between buildings. 

I wish to emphasize that my juignents, expressed in this testimony, 
are based on my own experience with the Commission's reactor construction 
programs. I recognize that that experience may not be entirely comparable 
with the experience which private utility organizations may have in con- 
Stee Tan pomee vaactore! “bacenee otjtne ei tfaranioes! <n’ eles and character 


of many of the reactors involved and possible differerces between govern- 


ment and private procedures. Notwithstanding these differences, I believe 
that judgments based on the Commission's own experience have validity. In 
any event, the Commission's experience constitutes to date the only available 
experience, as distinguished from estimates, in this country. 


UNITED STATES OF AMERICA 
ANOMIC ENERGY COMMISSION 


) 
Docket No. F-16 


I, H. MONROE RADLEY, being duly sworn, state that I am the H. Monroe 
Radley referred to in the foregoing statement, that it is a true and 
correct copy of testimony prepared by me to be presented in.the above- 
entitled proceeding and that the statements contained therein are true 


and correct to the best of my knowledge, information and belief. 


Subscribed and sworn to before me 
this day of __» 1957. 


Notary Public, D. C. 
My coumission expires 


(Hotarial Seal) 


UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 
In The Matter of 


POWER REACTOR Docket No. F-16 
DEVELOPMENT COMPANY 


SUPPLEMENTAL TESTIMONY OF ERNEST R. ACKER, 
PRESIDENT, POWER REACTOR DEVELOPMENT CO 

I am the Ernest R. Acker who testified previously in this 
proceeding. In the following testimony I shall bring up to date my pre- 


vious testimony with respect to the financial qualifications of Power 


Reactor Development Company (PRDC), and shall deal with some of 


the questions raised by other and later testimony given in this proceeding. 
PRDC Loan & Guaranty Agreements. Since my last testimony, 
the Guaranty Agreement contained as Annex C to the Loan Agreement 
(Application Exhibit XXII) has been executed by all parties thereto. A 
conformed copy, executed as of March 30, 1957, is in evidence as Appli- 
cation Exhibit XXTI-A. On April 1, 1957, PRDC took down the first in- 
stallment of its loan under the Loan Agreement, in the amo | t of 
$2, 000, 000 (Exhibit XXII-B). On July 1, 1957, PRDC took cheney its 
second installment on the loan, also in the amount of $2, 000} 000. 
PRDC Contributions Commitments. On June 19, 1957, the 
Executive Committee of PRDC adopted a resolution requesting its utility 


members to agree to make additional contributions during the year 1961 
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in an amount equal to 20% of the amount already committed for the five- 


year period 1956-1960. The requested additional commitments total 


$3,908, 000, and are as follows: 


Amount to be 
Company Contributed 


Central Hudson Gas & Electric Corporation $ 40,000 
The Cincinnati Gas & Electric Company 50, 000 
Columbus & Southern Ohio Electric Company 50, 000 
Consumers Power Company 500, 000 
Delaware Power & Light Company 60, 000 
The Detroit Edison Company 1, 750, 000 
Iowa-Dlinois Gas and Electric Company 24, 000 
Long Island Lighting Company 124, 000 
Philadelphia Electric Company 500, 000 
Potomac Electric Power Company 160, 000 
Rochester Gas and Electric Corporation 90, 000 
The Southern Company 
Alabama Power Company 160, 000 
Georgia Power Company 160, 000 
Gulf Power Cornpany 40, 000 
Mississippi Power Company 40, 000 
The Toledo Edison Company 100, 000 
Wisconsin Electric Power Company 60, 000 


$3, 908, 000 
At present eleven of these commitments, totalling $2, 948, 000, 
have been actually received by PRDC. Conformed copies of these com- 
mitment letters are contained in Exhibit XXXVI to the Application. All 
of them are unconditional. We have been informed that each of the six 
remaining companies has scheduled action by its board of directors on 
this request, and I am confident that the remaining commitments re- 


quested will be forthcoming in the near future. 


APDA Contributions Commitments and Other Resources. 


Atomic Power Development Associates, Inc. (APDA) has now received 
firm agreements from certain of its member companies calling for con- 


tributions to be made to APDA, on call, in the years 1957, 1958 and 


1959 which total $6,443,000. A list of these commitments and copies 


of the agreements which have been executed are contained in Application 
Exhibit XXXVI. As this exhibit indicates, these commitments by no 
means represent the total contributions expected to be received byAPDA 
over this period, but are merely those that have actually been formalized 
by executed agreements to date. Most APDA members have executed 
commitment agreements for 1957, but relatively few have yet done so 
for later years. These companies have, however, supported APDA in 
past years and I believe they will continue to support APDA in the future. 
Exhibit XXXVII, included in Amendment No. 9 to the Appli- 
cation, includes interim financial statements for both APDA and PRDC 
as of June 30, 1957. At this date APDA had received a total of $236,500 
against 1957 commitments of member companies (APDA Statement, 
Schedule B). With adjustments for these receipts, APDA thus had as 
of June 30, 1957 outstanding contributions agreements for a/total of 
$6, 206,500, payable on call in 1957, 1958 and 1959. On June 30, APDA 
also had an excess of receipts over disbursements, or surplus, of 


$2,029,626. This surplus, plus adjusted contributions commitments 
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of $6, 206,500, provide total resources as of June 30, 1957 of $8, 236, 126. 
In addition, as indicated on Schedule C of Exhibit XXXVI, APDA had 
already expended in 1957a total of $1, 469, 660, the great bulk of which 
was for research and development work and equipment and devices for 
the PRDC reactor. 

Construction Period Cash Flow. On July 19, 1957, the Com- 
missioner of Internal Revenue issued formal rulings that contributions 
made to PRDC to defray costs of research, construction and testing of 
the proposed reactor are deductible expenses to the companies making 
such contributions and are not taxable income to PRDC. Copies of these 
rulings are contained in Application Exhibit XXXIX. The practical effect 


of the rulings is that PRDC will have no taxable income during the con- 


struction and test period. Schedule 1 of Application Exhibit XXVIII 


described on pages 22-23 of my original narrative testimony thus properly 
reflects the projected financial position of PRDC during the construction 
period. Since PRDC’s tax status for this period is now firmly determined, 
the alternative tax assumptions made in Application Exhibit XXVIII, and 
the schedules prepared on the basis of those alternative assumptions, 

may now be disregarded. Similarly, I believe that the tax rulings we 

have now received destroy whatever basis there might have been for the 
assumption that contributions received by PRDC might possibly be treated 


as fully taxable income to it. Accordingly, the cash flow schedules 
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contained in Exhibits Acker 23 and Acker 24, which are based on this 
assumption, are also obsolete. 
Operating Period Cash Flow.. Since my last sopeinomy the 
Atomic Energy Commission has promulgated an unclassified price 
schedule for plutonium produced and delivered to the Commission through 
June 30, 1962, the price of plutonium of different grades varying with 
the plutonium-240 content, and has promulgated an unclassified price of 
$30 per gram for plutonium of all grades delivered during the period 
July 1, 1962 through June 30, 1963. This schedule is in evidence as 
Intervenors' Exhibit 5 As a result of the elimination of classified prices 
for plutonium it has been possible to declassify PRDC's revised operat- 
ing data and requirements for special nuclear material, on the basis of 
which certain of its financial projections have been computed. Exhibit 
VI-B, included in Amendment No. 9 to the Application for| License, con- 


tains a revised schedule of the special nuclear materials which PRDC 


anticipates it will require and will produce from 1958, when such material 


will first be needed for fabrication of fuel elements, . through 1980, when 
the requested operating license will expire. These figures are based on 
the present proposed design, and existing construction and| operating 
schedules. Additional research and development as well as operating 
experience during the early years may, of course, require these esti- 


mates to be further amended. 
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On the basis of the estimates contained in Exhibit VI-B and 
the Commission's revised plutonium price schedules, Arthur Andersen 
& Co. has prepared at my request a revised Statement of Source and 
Application of Cash for the prospective ten-year operating demonstra- 
tion period, 1961-1970. This statement is included in Amendment No. 
9 to the PRDC Application as Exhibit KL. This projected cash flow 
supersedes previous such projections introduced in evidence (Applica- 
tion Exhibit XXIX, Exhibits Acker 2, Acker 24). The various items of 
source and application of funds are derived as follows: 

(i) Stearm sales. Calculations of steam sale revenues are 


unchanged from those contained in Exhibit Acker 10. 


(ii) Sales of Plutonium. Supporting data for anticipated 


credits for plutonium delivered to the Atomic Energy Commission are 
contained in Application Exhibit XLI, which supplements Exhibit Acker 
10 and includes supporting data originally omitted from that exhibit be- 
cause it was then classified. These data have utilized the existing 
schedule of prices, based on Pu-240 content, in effect until June 30, 
1962, and for the remainder of the operating period have utilized the 
flat price of $30 per gram for plutonium which has been guaranteed 
through June 30, 1963. No plutonium price has been promulgated for 
the period following June 30, 1963 and PRDC has no information or 


assurance as to what such price will be thereafter. In the absence of 


a 


any such information, however, PRDC, has projected its operating cost 
figures on the assumption that the $30 price will continue in effect. The 
management of PRDC is, of course, aware that the Commission has pub- 
licly stated its intent to relate the prices paid for plutonium to its fuel 
value, and we recognize the possibility that this may result in lower 
plutonium prices after July 1, 1963. On the other hand, the $30 price 
for 1962-1963 is to be adjusted on the basis of the Bureau of Labor 
Statistics wholesale price index of July 1955 of 116.5. This index as 

of June, 1957, had already risen to 125.2, and if this rate of increase 


of some 4. 3% per year continues until July, 1963, the index at that time 


would be approximately 151. This, in turn, would result in a plutonium 


price of some $39 per gram instead of the $30 which has belen assumed. 
Accordingly, if allowance is made for escalation, it may well be that 
the actual credit to be given for plutonium during the latter|part of 
PRDC's projected operating period will be higher rather than lower 
than the $30 per gram which has been assumed by PRDC in|this projection. 
(iii) Temporary Loans and Repayment Thereof. | Cash re- 
quirements during the operating period will require temporary loans 
during the early years which will reach a maximum of $3, 2/10, 000 in 
1964 and will thereafter be reduced until fully repaid in 1968. No firm 
provision or guarantee has been made at this early date for such tempo- 
rary borrowing, but in my opinion the relatively modest short-term 


borrowing indicated would present no serious financing problem. 


=e 


(iv) Receipts from member companies for and repayment of 
principal of long-term loan. PRDC's $15, 000, 000 loan from certain 


banks is required to be amortized at $2,000,000 per year during the 


years 1964 through 1969, with the final payment of $3, 000, 000 being 


due in 1970 (Loan Agreement, Exhibit XXII). This loan has now been 
guaranteed by thirteen utility member companies. In projecting its 
operations over the ten-year period 1961-1970, PRDC has assumed that 
these amortization'payments will be met by the guarantor companies. 
Since these companies are already legally obligated to repay this loan 
on default, and since any default in meeting amortization payments when 
due would under its term accelerate the full principal amount, I am con- 
fident that the loan amortization payments will be met by the guarantors 
when due. 

The operating period projection has accordingly been prepared 
on this basis, with’ the amount of the required amortization payments 
listed as being received by PRDC from member companies and paid out 
in the same year by PRDC to the lending banks. 

(v) Production Costs. Anticipated production costs are un- 
changed from those calculated in Exhibit Acker 10. 

. (vi) Processing and Fuel Cycle Costs. Core and blanket 
processing costs and additional fuel cycle costs are derived as set forth 


in Application Exhibit XLI, since this material was omitted from Exhibit 
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Acker 10. The processing charges to be paid to the Commission are 
computed in accordance with the processing agreement letter of March 
25, 1957 between PRDC and the Commission, Exhibits Acker 1 and 
Acker 1-A. 
(vii) Property Taxes and Insurance. These items are un- 


changed from those computed in Exhibit Acker 10. 


(viii) Interest and Federal Income Tax Payments. Interest 


and income taxes are computed as indicated in the schedules contained 


in Exhibit XL. In the opinion of PRDC's tax counsel the repayment by 
guarantor member companies of the $15, 000, 000 bank loan jin the period 
1964-1970 should not properly be held to be income to PRDC. No ruling 
on this precise issue has yet been sought or obtained, however, and in 
this projection it has been conservatively assumed that such repayments 
would be treated as taxable income to PRDC. This results in total federal 
income tax payments over the ten-year period amounting to) $4, 853, 000. 
If in fact these repayments are held not to be income to PRDC, the total 
income tax payments would be reduced by approximately $3, 800, 000, 
and additional operating period cash reserves of this amount would be 
available. 
(ix) Cash Balance - beginning of 1961. The cash balance 
shown for the beginning of 1961 is that carried over from the construc- 


tion period at the end of 1960, as shown on schedule 1 of Exhibit XXVIII. 
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It does not include'any portion of the additional contributions commit- 
ments from utility member companies in the total amount of $3, 908, 000 
which are to be payable in 1961. This entire amount is being held as an 
additional construction and test period reserve fund, and is, therefore, 
not taken into account in this operating period projection. 

Preliminary Revision of Construction Schedule. Common- 
wealth Associates, Inc. in aletter to PRDC of July 19, 1957has recom- 
mended a stretch-out of approximately eight months in the PRDC con- 
struction schedule! and has forwarded a preliminary revision of estimated 
plant cost expenditures over the construction and test periods on this 
basis. This material is contained in Application Exhibit XLII. The 


estimated plant cost expenditures by years is in the form of a revision 


of page 6 of the original cost estimate contained in Application Exhibit 


XXVIIL. The question of schedule revision is still under study by Com- 
monwealth Associates as well as by PRDC and APDA, and has not pro- 
gressed sufficiently far to enable adoption of a new definitive construc- 
tion schedule. It does seem probable, however, that a stretch-out of 
from six to eight months is likely. We have accordingly decided to 
recalculate our construction and operating period cash flow projections 
_ on the basis of the conservative eight-month stretch-out assumed in the 
Commonwealth Associates' preliminary recommendation, in order to 


show what the effect of such a stretch-out would be on PRDC's finances. 
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The resulting construction period cash flow statement, covering 
January 1, 1956 through August 31, 1961, has been prepared at my re- 
quest by Arthur Andersen & Co. and is cena d in Aopication Exhibit 


XLII. Because of the additional eight months of overhead and general 


: lj 
administrative expense, total expenditures in this period are somewhat 


greater and total cash carried forward to the operating period is some- 
: | 


what less than in the cash flow projection based on the existing schedule. 
In addition, expenditures in 1956 and 1957 have been adjusted to reflect 
actual experience. Again, the additional 1961 contributions of $3, 908, 000 
to be received from member companies are treated as a regerve for in- 


creased or unanticipated costs, and are not taken into account in this 
i] 

projection. | 

‘ | 


Similarly, the prospective operating period cash flow state- 
ment would not be seriously affected by a schedule stretchcoat of eight 
months. On this basis: operations would start September 1, 1961, and 
continue for ten years, through August 31, 1971. Exhibit XLIV to the | 


Application is a Statement of Source and Application of Cash: for this 
| 
period, computed on the basis of a fiscal year ending August 31, which 


Arthur Andersen & Co. has prepared at my request. Plutonium credits 
are somewhat less because there is a shorter period of operation while 
the higher initial guaranteed plutonium prices are in effect, /but other- 


wise the assumed schedule stretch-out does not materially affect the 


projected operating period cash flow. Other income, and the components 
of production and other costs, are not changed from those set forth in 
Exhibits Acker 10, XL and XLI. 

Status of PRDC Construction and Purchase Commitments. As 
of June 30, 1957, the latest date as of which detailed data are available, 
PRDC had work and material completed or on order in the total amount 
of $4,169,796. The cost estimates for this work contained in Exhibit 
Acker 7, including allowance for contingencies, totalled $3, 880, 475. 
There is thus an indicated net overrun of $289, 321 or about 7-1/2%, on 
work completed and contracted for by PRDC to date. This is shown in 
detail on sheet 1 of Application Exhibit XLV. No substantial additional 
material to be incorporated in the reactor has been placed on order by 
APDA since the preparation of Acker Exhibit 20. 

Ihave read the testimony given in this proceeding by H. Monroe 
Radley, including! his conclusion that our cost estimates are low by several 
millions of dollars - "more than two but not many." Although in an under- 
taking of this magnitude which involves a construction program extending 
over several years it would not be surprising to findian overrun of two 
or three million dollars, I believe our estimates are more realistic than 
much of Mr. Radley's testimony seems to indicate. 


For example, indirect and overhead expenses are not limited 


to the $2,977, 000 listed in Item J of Exhibit Acker 7, which Mr. Radley 


-13- 


| 
| 
| 
| 
| 
| 
| 
| 


has criticized, but include also the $1, 816, 000 of administrative costs 


listed on page 15 of my original narrative testimony and included in our 
cash flow statements. In addition, the substantial administrative and 
overhead expenses of APDA are not included in the PRDC estimate at 
all, since PRDC bears no part of these costs. Similarly, pore of the 
provisions of the contract between PRDC and APDA ees XXI and 
XXI-A) and of the Service Agreement between PRDC and Detroit Edison 
(Exhibit XXVI) have a direct bearing on certain important project costs. 
The major portion of the design work for the reactor proper is to be 
done by APDA without charge to PRDC, and so is not included in the 
engineering and design expense item of $900, 000 (Exhibit Adker yp 

Item P). Much of the work which would usually have to be done prior 

to start-up on plant equipment adjustments will also have been done by 
APDA in the conduct of its component test operation, without cost to 
PRDC. I should algo note that The Detroit Edison ees is to bear 
half the cost of site preparation and yard lighting, and the entire cost of 
construction and installation of important service facilities which normally 


must be included as part of the cost of a reactor but which are accordingly 


omitted from our construction estimates. These include facilities for 


providing such services as heat, general service water, compressed air 
i] 


| 
and potable water, in addition to auxiliary electric power, all of which 
| 


services are to be furnished to PRDC by Detroit Edison at rates fixed in 


| 
| 
| 
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the Service Agreement. PRDC's policy of purchasing material and 


components under fixed price contracts on an erected or installed basis 


wherever feasible must also be taken into consideration, especially in 


evaluating our allowances for such items as on-site labor. 
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STATEMENT OF QUESTIONS PRESENTED 


1. Did the Atomic Energy Commission violate the Atomic 
Energy Act of 1954, and its own regulations, by (1) issuing, 
| and (2) continuing in effect over objection, a permit for 
' eonstruction of an atomic energy power reactor without 
finding that (a) there was information sufficient to provide 
reasonable assurance that a utilization facility of the gen- 
eral type proposed could be constructed and operated at 
the proposed site without undue risk to the health and 
safety of the public; and (b) there was reasonable assur- 
i ance that technical information omitted from and required 
| to complete the application would be supplied by the ap- 
plicant; and (¢) the applicant is financially qualified to en- 
| gage in the proposed activities, to assume responsibility for 
the payment of Commission charges for special nuclear 
material, and to carry out the proposed use of the material 
for a reasonable period of time? 

2. Are the Commission’s findings concerning financial 
qualification of the applicant supported by substantial evi- 
dence on the basis of the record as a whole? 
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BRIEF FOR PETITIONERS 


JURISDICTIONAL STATEMENT 


This case is before the Court upon petition of Interna- 
tional Union of Electrical, Radio and Machine Workers, 
AFL-CIO; United Automobile, Aircraft and Agricultural 
Implement Workers of America, and United Papermakers 
and Paperworkers, herein called Petitioners, pursuant to 
Section 189 of the Atomic Energy Act of 1954 (68 Stat. 
919, 42 U.S.C. § 2011) and Section 10 of Administrative 
Procedure Act (64 Stat. 243, 5 U.S.C. § 1009) for review 
of an order of the Atomic Energy Commission, herein 
called Respondent or Commission, issued May 26, 1959, 
affirming and continuing in effect, with certain modifica- 
tions, a construction permit issued to Power Reactor De- 
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velopment Co., herein called PRDC, for construction of an 
atomic energy power reactor. . 

This Court has jurisdiction under Section 3 of the Judi- 
cial Review Act of 1950, (64 Stat. 1130, 5 U.S.C. § 1033). 


STATEMENT OF THE CASE 


On January 6, 1956, PRDC filed an application for a 
license, under Section 104 (b) of the Atomic Energy Act 
of 1954, to design, construct and operate a developmental 
fast neutron breeder reactor at Lagoona Beach, Michigan. 
PRDC also requested issuance of a construction permit 
for such a reactor and the allocation of special nuclear 
material for a maximum period of 25 years. (Tr. 5118, 
5119, 5166) 

On June 6, 1956, the Commission’s Advisory Committee 
on Reactor Safeguards submitted the following conclu- 
sions to the Commission’s General Manager: 


“The present status of the reactor being proposed 
by the Power Reactor Development Company associ- 
ated with the Atomic Power Development Associates, 
was reviewed by the Advisory Committee on Reactor 
Safeguards at its Eighteenth Meeting on June 3, 1956. 
This review included the design of the reactor, the 
state of information on the nuclear properties and the 
relation of the reactor to its containment and its site. 
The proposed PRDC reactor represents a greater step 
beyond the existing state of the art than any other 
reactor of comparable power level which has been 
proposed by an industrial group. 


“‘From this review the following conclusions were 
derived : 


‘1, Even though there are no facts or caleulations: 
available to the Committee that clearly indicate that 
the proposed reactor is not safe for this site, the 
Committee believes there is insufficient information 
available at this time to give assurance that the PRDC 
reactor can be operated at the site without public 
hazard. 

“9. It appears doubtful that sufficient experimental 
information will be available in time to give assurance 
of safe operation of this reactor unless the present 
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fast reactor program of the AEC is amplified and 
accelerated as detailed below. 

“¢3. It is impossible to say whether or not an ac- 
celerated program would give sufficient information 
to permit safe operation of this reactor at the Lagoona 
Beach site on the time schedule presently proposed.”’ 
(Tr. 6368) 


Nevertheless, on August 4, 1956, the Commission granted 
a provisional construction permit to PRDC for the 
building of the reactor at Lagoona Beach, near Monroe, 
Michigan, with a capacity of 100,000 kilowatts of electric 
power. The earliest completion date allowed was Decem- 
ber 15, 1959; the latest date is December 15, 1960. (Tr. 
6294) 

The permit stated, in part, that: 


“TD (1) There are identified areas of uncertainty 
regarding the hazard potential of fast neutron breeder 
reactors that must be investigated and resolved. From 
the current state of the technology applicable to such 
reactors it can reasonably be inferred that there may 
be other areas of uncertainty not yet identified and 


requiring investigation and resolution... ’? (Tr. 6293) 


The permit stated further, in part: 


“«(2) On the basis of information presently avail- 
able, the Commission believes that the problems re- 
lating to the safety of operation of the PRDC reactor 
will prove to be of a kind that can be satisfactorily 
resolved within a reasonable time. There is some 
doubt whether they can be resolved in time to meet 
the schedule proposed by PRDC in its application 
and it may turn out further investigations beyond 
the program of investigation outlined by PRDC in its 
application will be needed . . . (Tr. 6293) 

“<B, Although PRDC has submitted evidence of a 
commitment from certain banks for a loan of $15 mil- 
lion and has described its plan for obtaining additional 
financing from its member companies, the evidence 
submitted to date does not justify the finding with 
respect to the financial qualifications of PRDC and 
accordingly the continued effectiveness of this permit 
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will be conditioned upon a further showing in this 
regard as stated below.’’ (Tr. 6294) 


One of the conditions stated was as follows: 


“‘—D. Unless within 12 months from the date of this 
construction permit PRDC submits sufficient informa- 
tion relating to its financial resources to enable the 
Commission to make a finding that the Company has 
adequate financial resources to meet the requirements 
of the law and the regulations, this permit shall expire ; 
provided that the Commission may for good cause 
shown extend the time for the submission of such 
data.’? (Tr. 6295) 


The permit declared that the conversion of the permit 
to a license was subject to submittal by PRDC to the Com- 
mission of the complete final Hazards Summary Report. 
It permitted the filing of additional information from time 
to time, and provided that upon completion in accordance 
with the terms and conditions of the permit and in con- 
formity with the provisions of the Act and of the rules 
and regulations of the Commission, and in the absence of 
good cause shown why the granting of a license would not 
be in accordance with the provisions of the Act, the Com- 
mission will issue a Class 104 license to PRDC to operate 
the reactor through 1980. (Tr. 6294) 

The Commission allocated to PRDC at the same time, for 
use in connection with the operation of the reactor, 3929 
kilograms of U-235, and established a schedule of ship- 
ments of U-235 to PRDC through 1980. (Tr. 6295). 

On or about August 31, 1956, petitions for leave to inter- 
vene under the Commission’s Rules of Practice, 10 CFR 
2.701, were filed on behalf of United Automobile, Aircraft 
and Agricultural Implement Workers of America, AFL- 
CIO, International Union of Electrical, Radio and Machine 
Workers, AFL-CIO; and International Union, United 
Paperworkers of America, AFL-CIO, by their respective 
officers, all of whom are Petitioners herein (Tr. 6298). 

Summary of Petitions. These petitions alleged, in sub- 
stance, after establishing the interest of the Petitioners, 
that the grant of a provisional construction permit by the 
Commission violated the Act and the Commission regula- 
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tions issued pursuant thereto, and will result in the con- 
struction of a reactor which has not been found to be safe, 
and whose operation will create a hazard which would place 
Petitioners, their members and their families in danger 
of an explosion or other nuclear accident which would im- 
peril their lives, health, and property. 

Petitioners alleged, further, that the Advisory Committee 
on Reactor Safeguards had issued a report on the proposed 
reactor on June 6, 1956, stating, among other things, that 
there was insufficient information at that time to give as- 
surance that the PRDC reactor could be operated at the 
Lagoona Beach site without public hazard. 

Petitioners requested the Commission to order immediate 
suspension of the construction permit pending a final de- 
termination of the questions raised in the petitions for 
intervention, and to set the matter down for a formal hear- 
ing (Tr. 6315). 

PRDC filed an answer to these petitions stating, in sub- 
stance, that there was no warrant for intervention of the 
Petitioners under the Act, and opposed suspension of the 
construction permit (Tr. 6340). 

On October 8, 1956, the Commission granted Petitioners 
leave to intervene, and directed that a hearing be held on 
the following Specification of Issues: 


A. (1) Whether there is information sufficient to provide 
reasonable assurance that a utilization facility of 
the general type proposed by PRDC can be con- 
structed and operated at the Lagoona Beach site 
without undue risk to the health and safety of 
the public. 

Whether there is reasonable assurance that tech- 
nical information omitted from and required to 
complete the PRDC application will be supplied. 


. Whether, pursuant to Section 50.40 (b) of the Com- 
mission’s regulations, PRDC is financially qualified 
to engage in the proposed activities; and whether, 
pursuant to Section 50.60 (c) (2) of the Commission’s 
regulations, PRDC is financially qualified to receive 
an allocation of special nuclear material. 

C. With respect to any matter in controversy in this pro- 
ceeding, whether the Commission may, or should, grant 
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any exemption pursuant to Section 50.12 of its regula- 
tions. 

. If the issues in the proceeding are resolved in favor 
of continuing the construction permit, what additional 
or different provisions, if any, should be incorporated 
init. (Tr. 6359, 6360). 


Jay A. Kyle, Esq., was designated presiding officer to 
conduct the hearing, but without authority to render an 
intermediate decision. 

The Petitioners’ requests for immediate suspension of 
the construction permit pending final determination of the 
matters raised by the petitions were denied, without prej- 
udice to ultimate determination by the Commission as to 
whether the permit should be continued, modified, or 
vacated (Tr. 6360). 

Petitioners filed an answer to the Specification of Issues, 
repeating in substance their previous positions, and op- 
posing any exemption (Tr. 6386). PRDC answered issues 
A(1), A(2) and B in the affirmative, requested such exemp- 
tion from the regulations as may appear necessary for 
PRDC to proceed, and urged such modifications of the per- 
mit as the Commission saw fit (Tr. 6392). 

Other preliminary matters, not now material, were raised 
and disposed of prior to the hearing. 

The taking of testimony began on January 8, 1957 and 
continued intermittently over a period of 7 months. Testi- 
mony and exhibits were introduced only on issues A (1) 
and A (2). PRDC presented evidence that both of these 
questions should be answered in the affirmative, whereas the 
Petitioners elicited evidence tending to show that the Com- 
mission could not have the required assurance within the 
time limits specified in the application. 

The witnesses discussed at length the nature of a fast 
breeder reactor, which may be likened to a boiler in which 
the energy of fission of uranium is converted into heat, and 
this heat is converted into electricity by conventional gen- 
erator facilities. It is so designed that its non-fissionable 
uranium 238 atoms in the core and blanket of the reactor 
capture neutrons produced by the fissioning of uranium-235 
nuclei, and change into plutonium atoms at a rate greater 
than the rate at which the uranium-235 atoms are fission- 
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ing. The reactor vessel, constructed of welded stainless 
steel, and core, would be housed in a reactor building which 
in turn would be housed in a containment structure of 
welded carbon steel (Tr. 6972-6975). 

Three major problems relate to the operational safety 
of such a reactor. First, there is the possibility that it 
might have instabilities which could lead to the reactor’s 
going out of control, usually referred to as a nuclear run- 
away or excursion. Second, there is the possibility that 
a fuel meltdown resulting from a nuclear runaway could 
release energies capable of breaching the various contain- 
ment layers. Thirdly, there is a possibility of a leak of 
radioactive fission in the event of such breaching. 

Mr. Lewis Strauss, then Chairman of the Commission, 
has stated that a reactor such as the PRDC reactor is 
‘‘the most hazardous of all reactors’? (Tr. 1146). The 
greatest potential hazard presented lies in the possibility 
that the tremendous accumulation of radioactive fission 
products imprisoned in the fuel might somehow be re- 
leased into the atmosphere and be distributed by wind, and 
contaminate inhabited areas. The chain of events which 
could lead to a release of fission products into the atmos- 
phere may be initiated either by a nuclear runaway or a 
loss of coolant, and the initial concern from a safety point 
of view must be, so far as it is humanly possible, that 
such a nuclear runaway or loss of coolant cannot occur. 
(Tr. 4328). These fission products are more toxic per unit 
weight than any other industrially known materials by a 
factor of a million to a billion (Tr. 3001). An official Com- 
mission report indicates that the possible damage from 
a major accident in a large nuclear power plant may run 
up to $7 billion, killing and maiming many thousands of 
people, and laying waste scores of thousands of square miles 
of land (Tr. 4885-4892). More than 2,000,000 people live 
within a radius of 30 miles of the site of the PRDC reactor 
(Tr. 7029). Considerable evidence related to the extent 
to which the PRDC design has solved, if at all, these serious 
questions, and whether it was safe to build such a reactor 
in a heavily populated area. 

Evidence was also introduced by PRDC in relation to 
issue B, as specified by the Commission, in support of its 
contention that it was financially qualified to engage in the 
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proposed activities and to receive an allocation of special 
nuclear material. Petitioners elicited testimony tending to 
show that PRDC was not financially qualified to engage in 
the proposed activities or to receive an allocation of special 
nuclear material, and in particular did not have adequate 
financial resources to operate the reactor. 

On August 1, 1957, the Commission gave RRDC an addi- 
tional 12 months to submit evidence in support of its finan- 
cial qualifications (Tr. 6660). The hearing was concluded 
on August 7, 1957. 

The State of Michigan was represented throughout the 
hearing. On August 26, 1957, it filed a statement of posi- 
tion, neither approving nor disapproving the PRDC project, 
but observing that the hearing pointed up the magnitude 
of the problems involved (Tr. 6670). 

On December 10, 1958, the Commission issued an Opinion 
and Initial Decision, an Order based thereon, and an 
amended permit. The Commission affirmed the provisional 
construction permit issued to PRDC on August 4, 1956 
and continued it in effect, with certain modifications and 
additions. The Order also established a procedure for 
continuing review of the safety characteristics of the PRDC 
reactor during construction. (Tr. 6846). 

Petitioners filed exceptions thereto on January 14, 1959 
(Tr. 6910). 

On May 26, 1959, the Commission issued its Opinion and 
Final Decision, Order, and Construction Permit As 
Amended (Tr. 6933). All exceptions taken by Petitioners 
were dismissed (Tr. 6937). 

The principal finding of the Commission on the safety 
issue is that there is reasonable assurance in the record, for 
the purposes of this provisional construction permit, that 
a utilization facility of the general type proposed in the 
PRDC application and amendments thereto can be con- 
structed and operated at the Lagoona Beach site without 
undue risk to the health and safety of the public (Tr. 7020; 
No. 22). It also made subsidiary findings on specific items 
relating to the safety issue, tending to support the general 
finding. The Commission made no finding on issue A (1) 
namely, whether there is sufficient information to provide 
reasonable assurance that a utilization facility of the gen- 
eral type proposed by PRDC can be constructed and ope- 
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rated at the Lagoona Beach site without undue risk to the 
health and safety of the public. 

With respect to the issue of financial qualification, the 
principal finding of the Commission is that, for the pur- 
poses of a provisional construction permit, there is reason- 
able assurance that the applicant is financially qualified to 
engage in the construction and operation of the reactor 
described in the application and to receive the allocation 
of special nuclear material therefor (Tr. 7023; No. 34). 
The Commission made no finding on specified issue B, 
namely, whether PRDC is financially qualified to engage 
in the proposed activities and to receive an allocation of 
special nuclear material. 

The Commission rejected the PRDC request for exemp- 
tions (Tr. 6888). 

The Commission ordered that the construction permit, 
heretofore issued to PRDC on August 4, 1956, be affirmed 
and continued in effect, with such modifications and addi- 
tions as are shown in the amended permit issued at the 
same time, and made part of the Order. The Order also 
established a procedure for a continuing review of the 
safety characteristics of the PRDC plant. PRDC and the 
separated staff of the Commission were directed, and Peti- 
tioners are permitted, to serve on the Commission any data 
pertinent to the safety problem, and the Commission may, 
if it deems advisable, set the matter down for hearing for 
consideration of such data. (Tr. 7045) 

The permit of August 4, 1956, was amended principally 
in the following respects: 


1. PRDC is required to submit, at 3 month intervals, 
after December 10, 1958, reports on practically all of the 
principal technical problems discussed during the hearing, 
including the stability of fast reactors, the possibility and 
consequences of meltdown of a core of the fast breeder 
reactor, adequacy of containment proposed for the PRDC 
reactor, including missile effects, analysis of maximum 
credible accident, and others (Tr. 7039). 

2. PRDC is required to file, at 6 month intervals after 
December 10, 1958, reports showing financial statements, 
current cost estimates for construction, research and de- 
velopment, and current statements of source and allocation 
of cash during a 10-year operating period (Tr. 7040). 
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The Commission directed that proceedings for a license 
to operate the proposed PRDC plant shall be held after 
completion of construction, and in that proceeding the 
safety and financial considerations of the PRDC project 
will be in issue, and the Commission will consider whether 
the PRDC plant can be operated with reasonable assurance 
for the health and safety of the public. (Tr. 7024) 


STATUTES AND REGULATIONS INVOLVED 


The statute involved is the Atomic Energy Act of 1954, 
68 Stat. 919, 42 U.S.C. § 2011. 

The regulations involved are those of the Atomic Energy 
Commission contained in Part 50, 10 CFR, ‘Licensing of 
Production and Utilization Facilities’. 

The relevant parts of the statute and the regulations are 
set out in a separate appendix. 


STATEMENT OF POINTS 


1. The Act and the regulations of the Commission adopted 
pursuant thereto require, as conditions precedent to the 
issuance of every construction permit for an atomic energy 
power reactor, that as of the time the construction permit 
is issued the Commission find that (1) it has reasonable 
assurance that the reactor may be constructed and operated 
at the proposed site without undue risk to the health and 
safety of the public; and (2) that the applicant is financially 
qualified to construct and operate the reactor for the period 
of the license requested, to pay Commission for the nuclear 
material used during operation, and to use that material for 
a reasonable period of time. Since the Commission did not 
make any of these findings, the permit to PRDC was issued 
in violation of the law and must be set aside. 

9. There is not adequate proof, on the basis of the record 
considered as a whole, to support the findings of the Com- 
mission concerning the financial qualifications of PRDC. 

3. If the Commission’s interpretations of its regulations 
are correct, the regulations are contrary to the intent of the 
Act and are invalid. Therefore, the permit issued pursuant 
to those regulations, so interpreted, must be set aside. 


SUMMARY OF ARGUMENT 


The regulations of the Commission, adopted pursuant 
to authority provided by the Act, explicitly provide that 
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certain conditions precedent must be met by applicants for 
permits to build and operate atomic energy power reactors 
before such permit will be issued. These conditions are, 
inter alia, (1) that the applicant supply information suffi- 
cient to provide reasonable assurance to the Commission 
that a facility of the general type proposed can be con- 
structed and operated at the proposed location without 
undue risk to the health and safety of the public; (2) that 
the applicant be financially qualified to engage in the pro- 
posed activities in accordance with the Commission’s regu- 
lations; and (3) that, if the applicant requests the use of 
special nuclear material, he be financially qualified to as- 
sume responsibility for payment of Commission charges for 
the materials, and to undertake and carry out the proposed 
use of special nuclear material for a reasonable period of 
time. Sections 50.35, 50.40, and 50.60(¢c)(2), 10 CFR. 

On August 4, 1956, the Commission issued to PRDC a 
provisional permit for construction of a fast breeder nuclear 
power reactor at Lagoona Beach, Michigan, to be completed 
no later that December 15, 1960, despite the fact that the 
aforementioned conditions had not been met. The permit 
provided applicant an additional year to submit sufficient 
information relating to its financial resources to enable the 
Commission to make a finding that the Company has ade- 
quate financial resources to meet the requirements of the 
law and the regulations. (Tr. 6295) 

The permit was issued in violation of the Act and the reg- 
ulations of the Commission adopted pursuant thereto. Reg- 
ulations adopted by an administrative agency pursuant to 
statutory authority have the force of law. Issuance of the 
permit contrary to the pertinent regulations was a viola- 
tion of the law, and the permit was invalid when issued. 
Vitarelli v. Seaton, 359 U.S. 535; Service v. Dulles, 354 
U.S. 363; Accardi v. Shaughnessy, 347 U.S. 260. 

The Commission refused. to suspend the permit on motion 
of Petitioners, but ordered a hearing on the matter on the 
basis of a Specification of Issues of which the following are 
pertinent here: 


‘cA, (1) Whether there is information sufficient to 
provided assurance that a utilization facility of the 
general type proposed by PRDC can be construc- 
ted and operated at the Lagoona Beach site with- 
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out undue risk to the health and safety of the 
public. (Tr. 6359) 

Whether, pursuant to Section 50.40 (b) of the 
Commission’s regulations, PRDC is financially 
qualified to engage in the proposed activities; and 
whether pursuant to Section 50.60(c)(2) of the 
Commission’s regulations, PRDC is financially 
qualified to receive an allocation of special nuclear 
material.’’ (Tr. 6359) 


Interpretation of Safety Regulations. After an extended 
hearing, the Commission affirmed and continued the re- 
quired construction permit. On the safety issue, it made 
the following principal finding: 


‘622. The Commission finds reasonable assurance in 
the record, for the purposes of this provisional con- 
struction permit that a utilization facility of the gen- 
eral type proposed in the PRDC application and amend- 
ments thereto can be constructed and operated at the 
location without undue risk to the health and safety of 
the public.”’ (Tr. 7020) 


This finding is inadequate and illegal as the basis for 
the issuance of a construction permit for the following 
reasons: 


1. Section 50.35 of the Commission’s regulations requires 
reasonable assurance, not limited to the purposes of a pro- 
visional construction permit, that the proposed reactor can 
be constructed and operated without undue risk to the 
health and safety of the public. 

2. It was the intention of Congress, in establishing a 
two-step licensing procedure, that an applicant who received 
a permit to construct a nuclear reactor should have sub- 
stantial assurance that if the reactor is built in accordance 
with the conditions of the permit a license to operate will 
be granted, and therefore the essential finding with respect 
to safety should be made at the time the construction permit 
is issued. This protects the paramount interest of the pub- 
lie in safety, and at the same time encourages private in- 
dustry to invest the very large sums of money required 
for such construction. Legislative History of Atomic 
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Energy Act of 1954, Vol. I, p. 1924, Vol. II, pp. 1752, 
1753, 1860, 2051; Vol. IV, p. 3759. 

3. The Commission failed to answer Issue A which it 
had specified itself with respect to the safety problem. That 
specification requires a responsive finding not limited to the 
“purposes of this provisional construction permit.”’ 
Boudin v. Dulles, 235 F. 2d 532, 98 U.S. App. D.C. 535; 
Burrell v. Martin, 232 F. 2d 33, 98 U.S. App. D.C. 33. 

4. If the Commission’s interpretation of its regulations 
is in accord with the intent thereof, then those regulations 
are invalid because they are contrary to the purpose and 
intent of the Act. Kent v. Dulles, 357 U.S. 116; Brannan v. 
Stark, 342 U.S. 451. Addison v. Holley-Hill Co., 322 U.S. 
607; Manhattan General Equipment Co. v. C.LR., 297 U.S. 
129; U.S. v. W.T. Rawleigh, 267 F.2d 180 (CA 7). 

Interpretation and Application of Financial Regulations. 
On the issue of financial qualifications, the Commission 
made the following principal finding: 


‘34, For the purposes of a provisional construction 
permit, there is reasonable assurance that the applicant 
is financially qualified to engage in the construction 
and operation of the reactor described in the applica- 
tion and to receive the allocation of special nuclear 
material therefor.’”’ (Tr. 7023) 


This finding is inadequate and illegal as the basis for 
issuance of a construction permit for the following 
reasons: 


1. Sections 50.40 (b) and 50.60 (c)(2) of the Commis- 
sion’s regulations require an unqualified finding, not 
merely reasonable assurance, that, at the time the con- 
struction permit is issued, the applicant is financially 
qualified both to construct and to operate the proposed 
reactor, to pay for the Commission’s nuclear material 
during operation, and to use such material for a reasonable 
period of time. The finding may not be limited to ‘‘the 
purposes of a provisional construction permit.’’ 

2. The Commission failed to answer Issue B, which it 
had specified itself with respect to the problem of financial 
qualification. That specification requires a finding of 
financial qualification to engage in the proposed activities 
and to receive an allocation of special nuclear material, 
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without limitation to the purposes of a provisional con- 
struction permit. 

3. Even on the basis of the interpretations it has made 
of the pertinent regulations, the finding of the Commission 
is not supported by substantial evidence on the record as 
a whole. That evidence shows, on the contrary, that while 
it is barely possible that PRDC has the assets, available 
or on call, to build the reactor, it does not have assets, in- 
cluding pledges or commitments of any nature, to operate 
it. During a 10 year operating period it will lose at least 
$21,000,000, for which it has received no commitments or 
pledges which will enable it to meet this loss. This estimate 
excludes substantial costs which are certain to occur but 
have not yet been determined. When an administrative de- 
cision is not supported by substantial evidence when viewed 
in the light of the record in its entirety, it must be set 
aside. Universal Camera Corp. v. N.L.R.B., 340 U.S. 474, 
488. 

ARGUMENT 


I. The Commission Violated the Atomic Energy Act of 1954, 
and Its Own Regulations, by Continuing in Effect the 
Provisional Construction Permit Issued to Power Reactor 
Development Company on the Basis of a Finding that 
There Is Reasonable Assurance in the Record, for the 
Purposes of This Permit, that a Utilization Facility of 
the General Type Proposed by the Company Can Be 
Constructed and Operated at the Proposed Site Without 
Undue Risk to the Health and Safety of the Public. 


The first issue specified by the Commission, in its order 
of October 8, 1956 was, 


‘¢A (1) Whether there is information sufficient to pro- 
vide reasonable assurance that a utilization fa- 
cility of the general type proposed by PRDC can 
be constructed and operated at the Lagoona 
Beach site without undue risk to the health and 
safety of the public.’’ (Tr. 6359) 


In its Final Decision, the Commission finds on this issue: 


‘692. The Commission finds reasonable assurance in 
the record, for the purposes of this provisional con- 
struction permit, that a utilization facility of the gen- 
eral type proposed in the PRDC Application and 
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amendments thereto can be constructed and operated 
at the location without undue risk to the health and 
safety of the public.” (Tr. 7020) (Emphasis added) 


The issue presented to this Court on the safety problem 
is whether or not the Commission may validly continue the 
construction permit which it had issued to PRDC on Au- 
gust 4, 1956, on the basis of findings made only ‘‘for the 
purposes of a provisional construction permit.’’ It is the 
position of Petitioners that in doing so the Commission 
violated the Act and its own regulations, and ignored the 
specification of issues which it had framed itself. 


Provisions of the Statute. Section 104(b) of the Act pro- 
vides in pertinent part that: 


“The Commission is authorized to issue licenses to 
persons applying therefor for utilization and produc- 
tion facilities involved in the conduct of research and 
development activities leading to the demonstration 
of the practical value of such facilities for industrial 


or commercial purposes. In issuing licenses under this 
subsection, the Commission shall impose a minimum 
amount of such regulations and terms of license as will 
permit the Commission to fulfill its obligations under 
this chapter to promote the common defense and se- 
curity and to protect the health and safety of the pub- 
Hies3277. 


Section 182 of the Act provides in pertinent part that: 


‘a, Bach application for a license hereunder shall be 
in writing and shall specifically state such information 
as the Commission, by rule or regulation, may deter- 
mine to be necessary to decide such of the technical 
and financial qualifications of the applicant, the char- 
acter of the applicant, the citizenship of the applicant, 
or any other qualifications of the applicant as the Com- 
mission may deem appropriate for the license. In 
connection with applications for licenses to ope- 
rate production or utilization facilities, the applicant 
shall state such technical specifications, including in- 
formation of the amount, kind and source of special 
nuclear material required, the place of the use, the 
specific characteristics of the facility, and such other 
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information as the Commissioner may, by rule or 
regulation, deem necessary in order to enable it to find 
that the utilization or production of special nuclear 
material will be in accord with the common defense 
and security and will provide adequate protection to 
the -health and safety of the public. Such technical 
specifications shall be part of any license issued. The 
Commission may at any time after the filing of the 
original application, and before the expiration of the 
license, require further written statements in order to 
enable the Commission to determine whether the ap- 
plication should be granted or denied or whether a 
license should be modified or revoked . . .”” 


The most significant section of the Act, with reference 
to the issuance of construction permits, is Section 185, 
which provides as follows: 


“All applicants for licenses to construct or modify 
production or utilization facilities shall, if the applica- 
tion is otherwise acceptable to the Commission, be ini- 
tially granted a construction permit. The construction 
permit shall state the earliest and latest dates for the 
completion of the construction or modification. Unless 
the construction or modification of the facility is com- 
pleted by the completion date, the construction permit 
shall expire, and all rights thereunder be forfeited, 
unless upon good cause shown the Commission extends 
the completion date. Upon the completion of the con- 
struction or modification of the facility, upon the filing 
of any additional information needed to bring the 
original application up to date, and upon finding that 
the facility authorized has been constructed, and will 
operate in conformity with the application as amended 
and in conformity with the provisions of this chapter 
and of the rules and regulations of the Commission, 
and in the absence of any good cause being shown to 
the Commission why the granting of a license would 
not be in accordance with the provisions of this Act, 
the Commission shall thereupon issue a license to the 
applicant. For all other purposes of this Act a con- 
struction permit is deemed to be a ‘license’ ’’. 


It is the position of Petitioners that Congress intended 
that if the Commission issued a construction permit it 
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should do so on such conditions that, if they are complied 
with, the applicant will be entitled to an operating license 
in the ordinary course. Or, to state the matter negatively, 
Congress intended that a construction permit would not be 
issued for the construction of a reactor unless the appli- 
cant had reasonable assurance that if he complied with the 
conditions of the construction permit he would, in due 
course, obtain an operating license after the construction 
was completed. This does not mean that the information 
necessary for the issuance of a construction permit must 
be of a nature to justify the issuance of an operating license. 
There may be developments during the course of construc- 
tion which might well impel the Commission to deny or 
delay the issuance of an operating license. The license will 
not issue automatically, but, barring unforseen develop- 
ments, the applicant can rely on its issuance if he complies 
with the conditions of the permit. Such an approach would 
require the Commission to exercise the highest degree of 
care on the safety issue from the very outset. 

The Commission concedes, in effect, that this interpreta- 
tion of the statutory intent is correct. It states, in its Final 
Decision, that: 


“« An operating license may be considered in light of the 
clear wording of the statute and on the basis of the leg- 
islative history as a logical, but not an automatic, sequel 
to the fulfillment of the conditions of the construction 
permit.”’ (Tr. 6957) 


Nevertheless, it persists in the position that it may issue 
a construction permit provisionally, and without making the 
findings which would be necessary if the operating permit 
were in fact to be the logical sequel to the fulfillment of 
the conditions of the construction permit. 

The Commission brushes very lightly over the legislative 
history of the Act, which, Petitioners submit, illumines the 
intent of Congress.’ First, it is instructive to consider some 


1United States v. International Union of United Automobile, Aircraft 
and Agricultural Implement Workers of America, UAW, 352 U.S. 567; 
Textile Workers v. Lincoln Mills, 353 U.S. 448; Mastro Plastics Corpora- 
tion v. Labor Board, 350 U.S. 270; Steiner v. Mitchell, 350 U.S. 247; 
United States v. Chaplin Refining Co., 341 U.S. 290; Offritt Housing Co. 
v. Sarpy County, 351 U.S. 253. 
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of the statements during the course of the Congressional 
hearings on the bill that latter became the Act. Mr. Paul 
W. McQuillin, chairman of the group which initiated the 
PRDC project (Dow Chemical-Detroit Edison Associates), 
expressed the opinion that people who were going to invest 
money would want the assurance that when they had the 
facility built in accordance with the requirements of the 
permit, they would be able to operate it. Mr. Cole, Chair- 
man of the Joint Congressional Committee on Atomic 
Energy, asserted that under the pending bill that would be 
the case.? 


2“Representative Hinshaw: One of the reasons why a construction 
permit is desired, I presumed, would be to make sure that the place in 
which the construction was to take place was a safe one from the public 
standpoint, that is that it would be in a locality or a location that would 
be entirely safe, and also that the facilities in connection with the con- 
struction would be such that deleterious effects would not be had from the 
products that escape through flues and stacks and so forth, and pollution 
of streams and'so on. Is that not true? 
“Mr. McQuillen: Undoubtedly. 
“Representative Hinshaw: Then a license to build or acquire a production 
facility, if this is to be a use of Government material, which the bill 
is entirely based upon, is another factor that should enter it, should it not? 
“Mr. McQuillen: Yes sir. I think the difference in the point of view is 
perhaps really very slight. The Act has quite thoroughly picked up all 
the different points of material import to the construction and operation 
of a large facility in each section or chapter as it went along. A man 
undertaking to go into the business, of course, thinks of everything that 
he is going to need in order to set himself up in business. If they were 
all passed on together, he would have one set of conditions with the 
assurance of a right to operate at the end of it - - . 
“I think there might be 9 conditions of one license all laid out in advance. 
So once that had been determined, then the people who were going to 
invest the money and do the construction would be able to go ahead. All 
they would have to do would be the same as a building meeting an 
architect’s specifications, they would have to tick off their accomplishment 
against the specifications that had been laid down, but they would have 
the assurance that when the building was finished it would be paid: for. 
In this case they would have the assurance that when they had the facility 
finished in accordance with each of their requirements they would be able 
to run it... 
“Chairman Cole. Would you mind my interruption. Why cannot that 
be done under the terms of the bill as it is now? 


“Mr. McQuillen. I think it undoubtedly would be so operated. 


“Chairman Cole. Of course it would.” (Legislative History of Atomic 
Energy Act of 1954, Vol. II, pp. 1752, 1753.) (Emphasis added.) 
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All witnesses who addressed themselves to this’ point 
took the same position.* 

The Joint Committee itself was of the same mind. In 
its report on the bill it stated: 


“Section 185... requires the issuance of a license if the 
construction is carried out in accordance with the terms 
of the construction permit.’? (Emphasis added) (Leg- 
islative History, Vol. I, p. 1924) 


This intention was-emphasized during the course of de- 
bate in the Senate, when Senator Hickenlooper, manager 
of the bill in the Senate, asserted, in response to a state- 
ment by Senator Humphrey, that a construction permit is 
equivalent to a license.‘ 


3 Legislative History, ete., Vol. II, pp. 1860, 2051. 
4 Senator Humphrey introduced an amendment in the Senate providing 
that: 


“ |. No construction permit shall be issued by the Commission until after 
the completion of the procedures established by Section 182 for the con- 
sideration of applications for licenses under this Act.” (Legislative His- 
tory, Vol. III, page 3759). 


Senator Humphrey then had the following colloquy with Senator 
Hickenlooper: 

“Mr. Humphrey: Mr. President, at the time I drew up this amendment 
I was not aware of the modifications which had been made to Section 182 
and also to the judicial review section, which later I discussed with the 
Chairman of the Committee. The purpose of the amendment when it 
was prepared was to make sure that the construction of a facility was 
not permitted prior to the authorization of a license, because had that 
been done what it would have amounted to would be getting an investment 
of a substantial amount of capital, which surely would have been prejudicial 
in terms of the Commission issuing a license. In other words, if the Com- 
mission had granted the construction permit for some form of nuclear 
reactor, and then the question of a license was not fully resolved, surely 
there would have been considerable pressure, and justifiably so, for the 
Commission to have authorized the license once it had authorized the permit 
for construction. 

“The Chairman of the Committee tells me he has modified the Commit- 
tee amendments to the bill, of which at that time I was not aware. The 
Chairman indicates to me that under the terms of the bill as amended, 
the construction permit is equivalent to a license. In other words, as 
I understand, under the bill a construction permit cannot be interpreted in 
any other way than being equal to or part of the licensing procedure, Is 
that correct? 

“Mr. Hickenlooper: The Senator is correct. The staff has worked on 
this matter. An amendment was offered on, I believe, July 16, to Section 


20 


Petitioners submit that this legislative history clearly 
reveals that Congress intended that the issuance of a con- 
struction permit and the issuance of a license should be 
subject to substantially the same considerations. 

Regulations of the Commission. Pursuant to the author- 
ity conferred by the aforementioned sections of the Act, the 
Commission adopted a series of regulations. The principal 
regulations pertinent here are as follows: 


Section 50.45, Title 10 CFR, provides: 


‘Standards for construction permits. An applicant 
for a license, or an amendment for a license, who pro- 
poses to construct or alter a production or utilization 
facility will be initially granted a construction permit, 
if the applicant is in conformity with and acceptable 
under the criteria of Section 50.31 through 50.38 and 
the standards of Section 50.40 through 50.43.’’ 


Section 50.40 of the Commission’s regulations provides: 


“<Common standards. In determining that a license 
will be issued the Commission will be guided by the 
following considerations. 


“‘(a) The processes to be performed, the operating 
procedures, the facility and equipment, use of the fa- 
cility, and other technical specifications, or the pro- 
posals in regard to any of the foregoing collectively, 
provide reasonable assurance that the applicant will 
comply with the regulations in this chapter, including 


189, having to do with hearings or judicial review, and that section was 
tied up with other sections of the bill. A license and a construction per- 
mit are equivalent. They are the same thing, and one cannot operate 
until the other is granted. 

“The same is true with reference to hearings. Therefore, we believe, 
and we assure the Senator, that the amendment is not essential to the prob- 
lem which he is attempting to reach . . . 

“Mr. Humphrey: In other words, the revised sections on judicial review 
and on hearings and on revised Section 182 on license application all apply 
directly to construction permits. 

“Mr. Hickenlooper: Yes. 

“Mr. Humphrey: With that statement Mr. President I withdraw my 
amendment. The only purpose of the amendment was.to clarify that 
section. I am grateful to the Chairman for having done it before the 
amendment was considered. (Emphasis added) 
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the regulations in Part 20, and that the health and safety 
of the public will not be endangered. 


‘<(b) The applicant is technically and financially qual- 
ified to engage in the proposed activities in accordance 
with the regulations of this chapter. 


“¢(c¢) The issuance of a license to the applicant will not 
in the opinion of the Commission be inimical to the 
common defense and security or to the health and safety 
of the public.”’ 


Section 50.35 of the Commission’s regulations provides, 


“‘Bxtended time for providing technical information. 
Where, because of the nature of a proposed project, an 
applicant is not in a position to supply initially all of 
the technical information otherwise required to com- 
plete the application, he shall indicate the reasors, the 
items or kind of information omitted, and the approx- 
imate times when such data will be produced. If the 
Commission is satisfied that it has information suffi- 
cient to provide reasonable assurance that a facility 
of the general type proposed can be constructed and 
operated at the proposed location without undue risk to 
the health and safety of the public, and that the omitted 
information will be supplied, it may process the appli- 
cation and issue a construction permit on a provisional 
basis without the omitted information subject to its 
later production, and an evaluation by the Commission 
that the final design provides reasonable assurance that 
the health and safety of the public will not be endan- 
gered.’? (Emphasis added) _ 


It is to be noted that the language emphasized is precisely 
the language used by the Commission in issue A(1). 

The Commission asserts that Congress was fully informed 
of the reasons and basis, and the intended method of pro- 
cedures, for the issuance of provisional construction per- 
mits, contemporaneously with the promulgation of the rules, 
and that these should be given weight as the contempo- 
raneous construction of a statute by its responsible admin- 
istrators. (Tr. 6960-6965). This information was allegedly 
given to Congress in a hearing before the Joint Congres- 
sional Committee on Atomic Energy by two representatives 
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of the Commission in 1956. The Commission appears to 
contend that, because Congress was so informed, and one 
member-of the committee appeared to be in accord with the 
statements made by the Commission representatives, the 
Commission’s regulations, as interpreted, are in accord 
with the Congressional intent expressed in the Act. 

Assuming, arguendo, that this contention is valid, the 
colloquies which are quoted at length do not set forth the 
interpretion of its regulations which the Commission now 
makes. While it is true that Commission representatives 
pointed out that construction permits would be issued, even 
though some areas of uncertainty or lack of knowledge 
existed, at no point did they say that a construction permit 
would be issued in the absence of assurance, at the time of 
issuance of the permit, that the reactor could be constructed 
and operated without undue risk to the health and safety of 
the public. Moreover, at the time of this testimony, the 
regulations had not yet been adopted, nor had they, of 
course, been applied. Congress could not then know how 
the regulations would actually be applied. 

However, if this episode is relied upon either to reveal 
the intention of Congress in passing the Act in 1954, or as 
modifying that intent, then there is certainly no validity in 
the Commission’s contention. The United States Supreme 
Court has repeatedly rejected efforts to use post-legislative 
history to determine the intent of Congress at the time of 
the adoption of any particular piece of legislation. When 
the intent of Congress must be determined in relation to the 
interpretation of an act of Congress, it is the intent which is 
contemporaneous with the passage of the law which is sig- 
nificant, and not the statements of legislators made during 
a subsequent session of Congress. Fogarty v. U.S., 340 
US. 8; U.S. v. United Mine Workers, 330 U.S. 258, 281, 282, 
Raimvater v. U.S., 356 U.S. 590. The defeat of amendments 
proposing to change an existing law has no bearing in 
determining the Congressional intent at the time that the 
law was passed. U.S. v. United Mine Workers, supra. 

In any event, the doctrine of giving weight to an admin- 
istrative construction of a statute does not apply to an 
administrative determination of the administrator’s stat- 
utory powers. Stark v. Brannan, 87 U.S. App. D.C. 388, 
185 F.2d 871. 
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Interpretation. There is nothing in Section 185 of the Act, 
or in any other section, which provides for, or permits, a 
conditional or provisional finding, at the time a construc- 
tion permit is issued, that a proposed reactor can be oper- 
ated without undue risk to the health and safety of the 
public. It is the position of Petitioners that the regulations 
of the Commission, fairly and reasonably interpreted, do 
not contemplate conditional or provisional findings on that 
matter. 

The Commission relies primarily on Section 50.35 of its 
regulations as warrant for the finding it has made on safe- 
ty. However, this regulation cannot be reasonably in- 
terpreted as the Commission has done. The section is 
titled ‘‘Extended time for providing technical informa- 
tion’’. Its purpose is to indicate under what circumstances 
the Commission will permit the applicant time to file tech- 
nical information which it failed to include in its applica- 
tion. It is not intended as a qualification on the necessary 
findings of safety. The regulation says, specifically, 


“<Tf the Commission is satisfied that it has information 
sufficient to provide reasonable assurance that a facil- 
ity of the general type proposed can be constructed and 
operated at the proposed location without undue risk 
to the health and safety of the public, and that the 
omitted information will be supplied. . .”’ 


then the Commission Will allow the applicant further time 
to file such information. In other words, before it can even 
allow extended time for submitting omitted technical in- 
formation, the Commission must be satisfied that the in- 
formation it already has is sufficient to provide reasonable 
assurance that the reactor can be constructed and operated 
without undue risk to the health and safety of the public. 
It is evident that there is nothing in this regulation which 
authorizes the Commission to issue a construction permit 
in the absence of that reasonable assurance, with respect 
to safety of operation. 

This does not mean, of course, that an applicant must 
submit with its application all the information required to 
make a final determination with respect to whether an 
operating license will issue. The Commission argues stren- 
uously that Section 185 of the Act clearly contemplates that 
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not all the information necessary’ for’ the-issuance “of an 
operating license is required for a construction permit, in- 
asmuch as that section provides explicitly for the-‘‘filing 
of any additional information needed to bring the original 
application up to date.’’ (Tr. 6953). However the informa- 
tion thus referred to is not information essential to the 
initial determination of whether the Commission has in- 
formation sufficient to give it reasonable assurance that the 
proposed reactor can be constructed and operated at the 
proposed site without undue risk to the health and safety 
of the public. 

The meaning of the requirement for filing additional in- 
formation appears when considered in connection with the 
fact that the information is to be filed after the construction 
of the facility is completed. The first part of the sentence 
in which that quotation appears states: 


“Upon the completion of the construction or modifica- 
tion of the facility, upon the filing of any additional 
information needed to bring the original application 
up to date, and upon finding that the facility authorized 
has been constructed, . . .”? (Emphasis added) 


It is evident that what Congress had in mind was that the 
builders of the facility should advise the Commission with 
respect to any changes resulting from the passage of time, 
such as personnel, corporate organization, etc., which may 
have taken place since the original application was acted 
upon. It was not even contemplated that the applicant 
would be required to file any information during the period 
of construction. It is evident that the Commission also took 
that view in this case, inasmuch as its original permit con- 
tained no requirement for supplying additional informa- 
tion prior to the completion of construction. 

This interpretation is confirmed by Section 50.55 of the 
regulations, relating to conditions of permits, which states, 
using the specific words of Section 185 of the Act, that, 


‘‘(d) At or about the time of completion of the con- 
struction or modification of the facility, the applicant 
will file any additional information needed to bring the 
original applicatioin for license up to date.”’ (Emphasis 
added) 
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Petitioners submit, therefore, that the Act did not contem- 
plate the issuance of a construction permit in the absence 
of essential information on safety. 

The Commission asserts that the basic statement of the 
standards under which the Commission will issue both 
licenses and construction permits is Section 50.40 of its 
regulations (Tr. 6949). That section draws absolutely no 
distinction between the conditions or the standards appli- 
cable to a construction permit as distinguished from those 
applicable to a license. The title of the section is ‘‘Common 
Standards’’. Section 50.40(a) specifically requires that 
the processes to be performed, the operating procedures, 
the use of the facility, ete., provide reasonable assurance 
that the health and safety of the public will not be endan- 
gered. There is nothing in this section which distinguishes 
between considerations of health and safety relating to 
construction as against those relating to operation. The 
Act and these regulations are not intended to provide 
merely a building code. Safety in construction itself is not 
a matter in which the Commission has any expertise. There 
is nothing in the application which specifies methods of 
construction. It is evident that the Commission was of the 
same mind at the time the original permit was issued, for 
that permit is absolutely silent with respect to construction 
conditions. 

It is a belated afterthought, therefore, conceived under 
the stress of this litigation, that the Commission construes 
this section to mean that, with respect to the issuance of 
construction permits, 


“(a) the construction of the facility will not endanger 
the health and safety of the public, (b) the applicant 
for the permit is technically and financially qualified 
to engage in the proposed construction, and (c) the 
issuance of the permit for construction, will not involve 
acts inimical to the common defense and security or 
to the health and safety of the public.’’ (Tr. 6950) 
(Emphasis in original) 


This interpretation clearly constitutes an amendment of 
the regulation. Section 50.40 must, of course, be read in 
connection with related regulations. Thus, inasmuch as 
Section 50.35 specifically requires a finding, at the time of 
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* the: issnance of the construction permit, that™ there is 
reasonable assurance that the proposed facility can be 
constructed and operated without undue risk to the health 
and safety of the public, it follows inevitably that Section 
50.40 cannot be deemed to provide one set of conditions 
for construction and a different set of conditions for 
operation. 

This interpretation is strengthened by Section 50.55 of 
the regulations. That section provides that the permit 
shall state the earliest and latest dates for completion of 
construction, and lists the conditions under which the com- 
pletion date may be extended. The section then states 


“¢(¢) Except as modified by this section, the construc- 
tion permit shall be subject to the same conditions to 
which a license is subject.”’ 


The interpretation for which Petitioners contend permits 
the regulations to be construed in accordance with the in- 
tent of Congress as shown by the language of the Act and 
its legislative history. Since the Commission has not fol- 
lowed this interpretation, and has made findings in regard 
to health and safety with relation only to the period of 
construction, the permit it has issued must be set aside. 

The issuance of a construction permit by the Commission 
in disregard of its own regulations is a violation of the Act. 
Violations of regulations issued by an agency, adopted pur- 
suant to statutory authority, are violations of the law. Reg- 
ulations validly prescribed by a government agency are 
binding upon the agency as well as the citizen, Accardi v. 
Shaughnessy, 347 U.S. 260, and this principle holds even 
when the administrative action under review is discre- 
tionary in nature. Vitarelli v. Seaton, 359 U.S. 535; Service 
v. Dulles, 354 U.S. 363. See also, Bridges v. Wixon, 326 U.S. 
135; Chapman v. Sheridan Wyoming Company, 338 US. 
621, 629; Jeffries v. Oleson, 121 F. Supp. 463. 

If the regulations are properly construed by the Com- 
mission, they are invalid, because they are not in accord 
with the intent of the Act. As pointed out above, there is 
nothing in the Act authorizing the issuance of permits with 
provisional findings on safety. The regulations promul- 
gated by the Commission must be consistent with the Act, 
and the sections of the Act under which they are promul- 
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gated: Otherwise, the regulations are not authorized by: the 
statute, and are invalid. Kent v. Dulles, 357 U.S. 116; 
Brannan v. Stark, 342 U.S. 451; Addison v. H olly-Hill Com- 
pany, 322 U.S. 607; Manhattan General Equipment Com- 
pany v. C.LR., 297 U.S. 129; Werner v. U. S., 264 F.2d 49 
(CA 7); Boykin v. Commissioner of Internal Revenue, 260 
F.2d 249, 254 (CA 8). 

In Manhattan General Equipment Company, supra, p. 
134, the court stated: 


“The power of an administrative officer or Board to 
administer a federal statute and to prescribe rules and 
regulations to that end is not the power to make law— 
for no such power can be delegated by Congress—but 
the power to adopt regulations to carry into effect the 
will of Congress as expressed by the statute. A regula- 
tion which does not do this, operates to create a rule 
out of harmony with the statute, is a mere nullity. 
Lynch v. Tilden Produce Co., 265 U. S. 315, 321-322; 
Miller v. United States, 294 U.S. 435, 439-440 in cases 
cited. And not only must a regulation, in order to be 
valid, be consistent with the statute, but it must be 
reasonable, International Railway Company v. David- 
son, 257 U. S. 506, 514.”’ 


As the legislative history quoted above shows, the two- 
step licensing procedure established by the Act is a method 
designed to protect the overriding interest in the public 
health and safety, while at the same time enabling investors 
to undertake to build these very costly facilities with assur- 
ance of a license to operate them if they construct the facili- 
ties in accordance with the conditions of the construction 
permit. Without such assurance, it would be utterly irra- 
tional to expect such substantial investments to be made. 
This policy emerged quite clearly out of the hearings before 
the Joint Committee on Atomic Energy, and in the debates 
in Congress. The objective was most clearly expressed by 
the report on the bill by the Joint Committee on Atomic 
Energy, when it stated that: 


“Section 185. . . requires the issuance of a license if the 
construction is carried out in accordance with the terms 
of the construction permit.’? (supra, p. 19) 
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-Certainly, there is nothing in the history of the Act to 
indicate that there was any contrary purpose in the two-step 
procedure. Nor. is there anything to indicate why there 
should be a two-step procedure if this was not the purpose. 
As the statement made by Senator Humphrey shows (supra, 
p.-19), Congress was concerned lest there be tremendous 
pressure, generated by builders who have spent many mil- 
lions of dollars on construction, to obtain licenses, were 
there not previous assurance that licenses would be granted 
if the conditions of the permits were met. Despite the breast 
pounding protestations to the contrary by both the Com- 
mission and PRDC (Tr. 6956-6957), reasonable men cannot 
blind themselves to the fact that once PRDC had spent the 
$50,000,000, more or less, that will be required to complete 
the construction of this reactor, the pressure on the Com- 
mission to resolve all doubts as to safety or financial quali- 
fications in favor of PRDC would be irresistible. It was to 
avoid precisely this situation, and to make certain that the 
safety question was searchingly examined by the Commis- 
sion and satisfactory answers obtained at the outset, that 
Congress used the two-step licensing procedure contained 


in the Act. The Federal Communications Commission, op- 
erating under a similar procedure, has recognized the 
danger that Congress sought to avoid. WSAU, Inc. and 
WJIV-TV, 10 RB. R. 402. 

The Commission itself had drawn the issue very sharply 
by asserting that the only similarity between construction 
permits and licenses is a procedural one. It declared : 


‘¢Although Intervenors (Petitioners) claim that the 
Commission may not consider the granting of a con- 
struction permit and the granting of a license as two 
separate proceedings subject to substantially different 
results, that procedural similarity only was intended 
between permits and licenses is clearly indicated in the 
entire legislative history of Section 185. In recognition 
of this point, our rules are designed to provide for 
Commission determination of the form and scope of a 
construction permit preliminary to Section 104 license 
as appropriate in a particular case, depending upon 
the particular state of research and development cur- 
rently available to the proposed project.”’ (Tr. 6947- 
6949). (Emphasis added) 
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~:It°thus-appears to be the view of: the Commission: that 
there-are no established standards governing the issuance 
of a construction permit and that’ the Commission has, in 
effect; uncontrolled discretion in the granting of such per- 
mits. This broad language simply sweeps aside any limita- 
tions imposed by the Act and the Commission’s regulations. 
If the Commission may, as it appears to claim, make its 
determination on a case-by-case basis depending on the 
state of research, it is not subject to any control in issuance 
of construction permits. Congress will not be deemed to 
have delegated unbridled discretion to an agency,—even 
when it placed no express limit on the discretion allowed. 
Kent v. Dulles, 375 U.S. 116. 

Consequently, inasmuch as the Commission’s interpreta- 
tion of its authority under the Act creates the very danger 
which Congress sought to avoid, it is in direct conflict with 
the primary purpose of the Act, and regulations so inter- 
preted are invalid. Manhattan General Equipment Co. v. 
Commissioner of Internal Revenue, supra. 

The Commission has failed to provide an answer to its 
own specification of the issues. As shown above, the issue 
specified by the Commission on the safety question follows 
the language of Section 50.35 of its regulations. The Com- 
mission did not supply an answer to that question, for it 
found only that there was reasonable assurance in the 
record ‘‘for the purposes of this provisional construction 
permit.’’ 

In the preliminary stages of this case, the Commission 
insisted on framing the issues itself, and rejected efforts 
of the Petitioners to enlarge the issues, and of PRDC to 
reduce the issues (Tr. 6440). Petitioners are not now chal- 
lenging the authority of the Commission to do so. How- 
ever, since the Commission considered the issues it framed 
as being basic to a determination of the validity of the per- 
mit, it must answer those questions, or its decision and order 
are fatally defective. Boudin v. Dulles, 235 F.2d 532, 98 
U.S. App. D.C. 305; Burrell v. Martin, 232 F.2d 33, 98 U.S. 
App. D.C. 33. 

The issues as drawn by the Commission were not limited 
to.the purposes of a provisional construction permit. The 
main thrust of the protest related to what might happen 
during operation, with respect to both safety and financial 
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qualifications. The stated issues gave no indication that 
the Commission was trying to avoid, or would not deal with 
what Petitioners, as well as PRDC, considered the para- 
mount questions. Had the issues been stated in the restric- 
tive manner in which the findings have been framed, Peti- 
tioners would have directly challenged them when the chal- 
lenge would have been timely. They have been seriously 
prejudiced, therefore, by the manner in which the Commis- 
sion has dealt with the problem. 

More important, however, is the fact that the Commis- 
sion has failed to say whether or not it can give affirmative 
answers to the questions as stated. There is a strong in- 
ference to be drawn that it cannot do so. This inference 
receives substantial support from a comparison of the 
crucial findings in the Initial Decision with corresponding 
findings in the Final Decision. 


Thus, Finding 22 of the Initial Decision states: 


“‘The Commission finds reasonable assurance in the 
record that a utilization facility of the general type 
proposed in the PRDC application and amendments 
thereto can be constructed and will be able to be oper- 
ated at the location proposed without undue risk to the 
health and safety of the public.’’ (Tr. 6880). 


However, Finding 22 of the Final Decision states: 


““The Commission finds reasonable assurance in the 
record, for the purposes of this provisional construc- 
tion permit, that a utilization facility of the general type 
proposed in the PRDC Application and amendments 
thereto can be constructed and operated at the location 
without undue risk to the health and safety of the 
public. (Tr. 7020) (Emphasis added) 


It is thus apparent that the Commission deliberately re- 
frained from making a responsive answer in the language 
of issue A(1) and Section 50.35, from which that issue was 
derived. 


Furthermore Finding 30 of the Initial Decision states: 


“Data presently available indicate that a reactor of the 
general type described in the Application can be so 
designed that no credible accident in the course of the 
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operation is likely to result in the release of significant 
quantities of fission products into the atmosphere; 
this conclusion has not been demonstrated sufficiently 
at this time to justify issuance of an operating license.”’ 
(Tr. 6882) (Emphasis added) 


However, Finding 30 of the Final Decision states: 


“Por the purposes of a provisional construction permit, 
there is reasonable assurance that a reactor of the 
general type described in the Application can be so 
designed that no credible accident in the course of its 
operation is likely to result in the release of significant 
quantities of fission products into the atmosphere.’’ 
(Tr. 7022) (Emphasis added) 


Certainly this makes it clear that the reason the Commis- 
sion limits its findings to ‘‘the purposes of a provisional 
construction permit” is that it cannot now make a finding 
that it has information sufficient to give it reasonable as- 
surance that the PRDC reactor can be constructed and oper- 
ated without undue risk to the health and safety of the 
public. 


Il. The Record Does Not Contain Information Sufficient to 
Establish that PRDC Is Financially Qualified to Engage 
in the Proposed Activities, or that It Is Financially Quali- 
fied to Receive an Allocation of Special Nuclear Material, 
Pursuant to the Commission’s Regulations. 


Section 50.40(b) of the Commission’s regulations pro- 
vides: 


“In determining that a license will be issued to an 
applicant the Commission will be guided by the fol- 
lowing considerations ... 


‘<(b) The applicant is technically and financially qual- 


ified to engage in the proposed activities in accordance 
with the regulations in this chapter.”’ 


The ‘proposed activities’? of PRDC are, according to 
the statement in its application, ‘‘to design, construct, and 
operate a developmental fast neutron breeder reactor’? 
(Tr. 5118). The application also contains a request that 
the Commission make available to PRDC special nuclear 
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material in the amounts required to operate the reactor for 
the period of the license. (Tr. 5166) 

Section 50.60(b) of the Commission’s regulations pro- 
vides that where an applicant for a facility license requests, 
at the time the construction permit is issued, that special 
nuclear material be allocated for use in the facility, as 
PRDC requested in this case, the 


“¢. . . request should be accompanied by at least the 
following information: 


“¢(1) The applicant’s financial qualifications to assume 
responsibility for payment of the Commission’s charges 
for the materials, and to undertake and carry out the 
proposed use of special nuclear material for a rea- 
sonable period of time.’’ 


Section 50.60(c) provides: 


‘*A request for the incorporation in a construction 
permit or license of provisions designating the amount 
of special material available for use by the facility 
will be approved by the Commission if ... 


‘©(2) The applicant appears to be financially qualified 
to assume responsibility for the payment of Commis- 
sion charges for the material and to undertake and 
earry out proposed use of special nuclear material for 
a reasonable period of time; . 


The issue on financial qualification of PRDC, as framed 
by the Commission is, 


‘Whether, pursuant to Section 50.40(b) of the Com- 
mission’s regulations, the Applicant is financially 
qualified to engage in the proposed activities; and 
whether, pursuant to Section 50.60(¢)(2) of the Com- 
mission’s regulations, the Applicant is financially qual- 
ified to receive an allocation of special nuclear mate- 
rial.”? (Tr. 6360). 


It is the position of the Petitioners that the Commission 
failed to make the finding called for by this issue, and that 
the findings and conclusions it did make with reference to 
the financial qualifications of PRDC are not supported by 
substantial evidence on the record considered as a whole. 
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The evidence on this matter will be discussed in 2 parts, 
namely, construction costs and income, and operating costs 
and income. 

Construction: Costs and Income. According to PRDC’s 
testimony, construction of the reactor will cost $32,400,000, 
exclusive of research and development and certain adminis- 
trative costs. (Tr. 5537-5542; 6066). Research and. de- 
velopment costs, including contribution of services and 
equipment by an affiliated organization, will total $12 
million. 

The income of PRDC for construction purposes will be 
derived from (1) commitments for contributions totaling 
$26,948,000, payable on call in equal installments during the 
period 1956 to 1961, and (2) a loan agreement with several 
banks for $15,000,000. 

Initially, PRDC estimated that the total funds, equip- 
ment and services available will exceed the cost of the re- 
actor by $2,324,000 (Tr. 3932). However, inasmuch as it 
subsequently received additional contribution commitments 
of $3,908,000 (Tr. 4376), PRDC then claimed that the excess 
of income over construction expense will be more than 
$5,000,000, if it calls up all the promised contributions. 

The evidence shows, however, that PRDC construction 
estimates are grossly understated, and it is probable that 
the cost of constructing this reactor will substantially ex- 
ceed the amount of money that PRDC will have available. 
Mr. H. Monroe Radley, Assistant Chief of the Engineering 
Branch of the Commission’s Division of Construction and 
Supply, testified that the nuclear portion of the project 
will cost several million dollars more than PRDC’s esti- 
mate. He declined to make a specific overall estimate of 
his own because the material submitted by PRDC made it 
impossible to give an accurate estimate (Tr. 3325, 3326). 

Tevertheless, he testified that his review disclosed that 
a number of items appear to have been underestimated, and 
that none appeared to have been overestimated. Thus, 
PRDC estimates that its on-site labor will cost $5,235,000. 
Radley stated that this is an underestimate by a substantial 
amount. He pointed out that the PRDC figures show 
$18,233,000 for material and $5,235,000 for labor, a ratio 
of roughly 18 to 5. He stated that in his construction ex- 
perience with the Commission this ratio runs sometimes 
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as high as 6 for material to 4 for labor, and this ratio is not 
unusual (Tr. 3287). It would appear from this testimony, 
consequently, that on-site labor may be underestimated by 
as much as $5,000,000. 

PRDC estimated its indirect and overhead expenses in 
connection with construction of the project at $3,000,000 
(Tr. 5533). Mr. Radley testified that this figure should 
be much higher, because very often ratios of 20% to 25% 
are shown for that item. Specifically, total labor and mate- 
rial in this case amount to $23,468,000 as estimated by 
PRDC. Applying Mr. Radley’s ratio to this figure, direct 
expenses should be in the neighborhood of $5,000,000 (Tr. 
3289). 

PRDC estimated its engineering design expenses at 
$900,000. Mr. Radley stated that the usual percentage of 
engineering costs to total costruction costs is 15%. On the 
basis of this ratio, engineering costs could run to about 
$4,000,000. Mr. Radley says it will run to at least $1,800,000 
(Tr. 3291). 

Perhaps the most glaring underestimate is the one for the 
waste disposal system. PRDC originally estimated the 
cost to be $34,500. At the close of the hearing, PRDC offered 
a figure of $200,000 as the cost of its waste disposal system. 
Mr. Radley would give no figure, but he pointed out that 
the waste disposal system for the pressurized water reactor 
at Shippingport, Pennsylvania cost about $3,000,000 (Tr. 
3294). 

PRDC estimated $17,200 for miscellaneous parts. Mr. 
Radley testified that this figure should be in the neighbor- 
hood of $400,000 (Tr. 3295). 

PRDC has estimated $100,000 as an allowance for plant 
equipment adjustments. Mr. Radley would double or 
triple this figure (Tr. 3295, 3296). 

Radley testified that a reliable estimate of the con- 
struction costs of the PRDC reactor could not be made 
because the sketches of the buildings failed to show their 
size and detailed description, and there were many uncer- 
tainties and general lack of information concerning the proj- 
ect as a whole (Tr. 3325, 3326). No reason was given by 
PRODC for its failure to provide sufficient information to 
enable the Commission to make a reliable estimate of the 
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cost of the reactor (Tr. 3526, 3527). PRDC’s witness ad- 
mitted, in effect, that the construction estimates offered by 
PRDC were not reliable (Tr. 3517, 3520). PRDC was un- 
able to make any estimate with respect to the extent to which 
constructive costs will exceed its original estimates (Tr. 
3473). 

The record made by PRDC itself shows that its construc- 
tion estimate has been substantially understated. Its own 
Board of Trustees adopted a resolution indicating that the 
costs will run at least 7.4% over current estimates (Tr. 
3399). It is already known that the delay of more than 6 
months in the fabrication of the reactor vessel alone will 
increase the interest and tax item by approximately $450,- 
000 (Tr. 3512). There are likely to be substantial delays in 
the fabrication of other reactor items which will then neces- 
sitate further increases in cost. The actual cost of special 
components of the reactor have proved in a number of in- 
stances to be 2 to 3 times the original estimated costs (Tr. 
3469-3472; 6079). 

The Commission’s experience in building many reactors 
has revealed that final construction costs have exceeded 
estimates by 25% to 100% (Tr. 3304, 3305). 

In the light of all these considerations, it is certain that 
the final construction costs of the PRDC reactor will be 
substantially higher than its original estimates. The Com- 
mission’s findings support this conclusion. It finds (Tr. 
7020; No. 23) first, that PRDC’s own estimate of its assets 
for construction purposes of $49,448,000 exceeds PRDC’s 
estimate of its construction costs by $5,428,000. The Com- 
mission then finds (Tr. 7021; No. 24) that: 


‘‘There is a likelihood of a cost over-run on construc- 
tion and research and development, and increases have 
already occurred on specific items. The record, how- 
ever, does not demonstrate that such an over-run will 
exceed applicant’s available assets by any amount and 
especially by an amount large enough to disprove 
PRDC’s financial qualification.’’ (Emphasis added) 


This is clearly a backhanded way of finding that PRDC’s 
actual cost will exceed its estimated cost by an amount in 
excess of $5 million. 
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The close relation between financial resources and déci- 
sions involving safety was graphically demonstrated by 
Dr. Bethe, a PRDC witness.’ 


Operating Costs and Income. Early in the hearing, PRDC 
introduced a statement of income and expenditures for op- 
erating period 1961-1970, inclusive (Tr. 4414). Schedule 2 
of that exhibit, for example, based on the assumption that 
contributions are not taxable income and that PRDC does 
have income tax liability, shows an anticipated income of 
$95,525,900 divided as follows: $43,466,000 from the sale of 
steam ; $48,623,000 from the sale of plutonium; and $3,436,- 
900 from temporary bank loans. It estimated its operat- 
ing expenses for that period at $96,320,700. On these favor- 
able assumptions, it appears that the operating loss for 
the entire operating period, as estimated by PRDC, will be 
$4,231,000! That statement was dated February 27, 1957. 


1 He testified that removal of the lower blanket of uranium from the 
reactor core would guarantee the safety of the reactor (Tr. 1173, 1191). 
In the course of his testimony, the following colloquy took place between 
Bethe and counsel for Petitioners (Tr. 1173-1176) : 


“Q. With respect to your proposal, namely, the elimination of the lower 
blanket in order to avoid refreezing, would this insure the elimination 
of the possibility of a nuclear accident after meltdown? 

“A. That is my opinion. 

“Q. If that is the case, why is not that made now a part of the design 
of the PRDC reactor? 

“A. Because we hope to establish that even with the blanket present, 
the reactor is safe in case of a meltdown. If we do not succeed in estab- 
lishing this, then I would recommend to retreat to the position of removing 
the lower blanket. 

“Q. Then it would appear that inasmuch as you are certain that this 
would provide the ultimate safety factor, that the reason you do not now 
recommend it without further tests is that it would seriously affect the 
economics of the reactor, is that right? 

“A. It would affect the economics, I would say, not too seriously.” 

Then a discussion took place as to how much money would be involved. 
Dr. Bethe stated that a rough estimate would be that the total reduction 
in PRDC income over a period of ten years would be about a million and 
a half dollars, if the lower blanket were eliminated. Then this question 
and answer followed: 


“Q. Your belief is, then, that it would be advisable not to make this 
change now without further tests inasmuch as it might mean a reduction 
in over-all income in a ten-year period of PRDC on the order of a million 
and half dollars, is that right? 

“A. That is right.” 
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Within a few months, however, the situation changed 
drastically. Later in the hearing, PRDC submitted a 
statement of income and expense for the operating period 
for September 1961 to August 1971, inclusive, (Tr. 6071). 
This statement was dated July 19, 1957, and is based on the 
same assumptions on taxability as the earlier estimate. The 
anticipated income is shown to be $95,711,000 divided as 
follows: $43,466,000 revenue from steam sales; $32,750,000 
revenue from plutonium sales; $4,495,000 income from tem- 
porary loans not yet obtained and $15,000,000 income from 
member companies for repayment of long term loans. The 
expenses for the period are estimated at $96,221,000. The 
estimated operating loss is now $21,005,000 almost entirely 
covered by bank loans, and guarantees from members. 

The earlier income estimate was based on the assumption 
that PRDC would receive, on an average, approximately 
$45 per gram for the plutonium produced by the reactor. 
Its later estimate was based on the assumption that it would 
receive, on an average, approximately $30 per gram for the 
plutonium (Tr. 4380). 

PRDC had no supportable basis for its earlier assump- 
tion and it has no supportable basis for its later assump- 
tion. There is one assumption, however, which is incontest- 
able, and that is that the PRDC reactor will not be operated 
unless the Commission buys the plutonium produced in the 
reactor (Tr. 448). 

The Commission has never announced any prices for plu- 
tonium for the period beyond June 30, 1963. Nevertheless, 
PRDC assumed, when preparing its earlier estimate, that it 
would continue to receive, after June 30, 1963, approxi- 
mately $45 per gram for the plutonium produced, which was 
the price that the Commission had established for plutonium 
of like quality prior to its announcement of a new price 
schedule June 6, 1957, effective February 1, 1957 (Tr. 4830). 
At that time, the Commission announced that for the year 
ending June 30, 1963, it would pay only $30 per gram for 
any plutonium produced in a domestic reactor. It an- 
nounced no price for any period beyond that date. The 
result of this change in price was that PRDC’s estimated 
income from the sale of plutonium fell from $48,623,000 to 
$32,750,000, a drop of almost $16,000,000 for the ten year 
period. 
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-PRDC would ostensibly be able to withstand this shock 
because the $15,000,000 loan which had been guaranteed by 
PRDC’s utility members, and which PRDC had hoped to 
pay off from its sales income, would have to be paid by 
the guarantors. 

However there is a very substantial probability that the 
price of plutonium will take a precipitate drop after June 
30, 1963. As matters now stand, the Commission will pay 
only $12 per gram for plutonium produced in foreign 
reactors, for the year beginning July 1, 1962 even though 
this plutonium may be of the same quality as the plutonium 
produced in domestic reactors (Tr. 3578-3580). According 
to General Manager Fields, there is no basis for believing 
that the price of any plutonium will be more than $12.00 
per gram after June 30, 1963. Certainly, the Commission 
has not given PRDC any such assurance (Tr. 3604). 

The Commission now officially confirms the estimate of 
Mr. Fields. It declares, in its Final Decision (Tr. 6992) ; 


“s. . Applicant estimates the sale price per gram at 
$30 after June 30, 1963. The AEC’s present estimate 
of the fuel value of that isotope is $12 per gram, based 
on the comparison with the Commission’s charges for 
U-235. However, there is at present no experience with 
the use of plutonium as fuel, and it is uncertain what 
the fuel value will turn out to be ten years hence . . .”’ 
(footnote) 


In other words, that value may well be less than $12 per 
am! 

According to PRDC’s own estimate, if the price of pluto- 
nium after June 30, 1963, is $12 per gram, PRDC income 
from plutonium for the 10-year period ending 1971 would 
be $14,139,000. This would be $18,611,000 less than it now 
anticipates it will receive (Tr. 3434, 3435). The proper 
estimate of operating loss, therefore, is not $21,005,000 but 
$39,616,000. There is not a shred of evidence in the record 
even to indicate that PRDC will be able to obtain the funds 
to meet that additional loss (Tr. 3435-3438). 

But this is not the only area in which PRDC showed a 
lack of financial qualifications. The value of the inventory 
in the PRDC reactor during the operating period would be, 
at present prices, between $16,000,000 and $18,000,000 (Tr. 
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792). There is no provision for satisfying the obligation 
of PRDC to-the Commission if this inventory were damaged 
or destroyed (Tr. 794). 

There are other contingencies for which PRDC has made 
no provision. Since there is no guarantee that the Commis- 
sion will continue for any given period of time its present 
charge for burn-up of nuclear fuel (Tr. 2755), there should 
be resources available in case that price is increased. PRDC 
has not shown that it will have such resources. Again, 
there is no guarantee that the Commission will continue for 
any given period of time the use charge for nuclear mate- 
rials (Tr. 2756). 

Tt should be noted that, even on the basis of all the san- 
guine and unsupported assumptions used by PRDC in 
estimating its income and expenses, it will have an operat- 
ing deficit at the end of the 10-year period of $50,000. How- 
ever, it anticipates it will come through the period with a 
balance of $2,185,000, on the assumption that at the end of 
the construction period it will have a cash balance of $2,- 
695,000. But, as the discussion above indicates, it is much 
more likely that PRDC will come to the end of its construc- 
tion period with a deficit running into millions of dollars. 
No provision has been made for this contingency. 

Lastly, PRDC has failed to make any provision for un- 
anticipated events such as accidents, necessary design 
changes, or any of the other possibilities that might arise 
in a project as new as this one. To cite only a few examples, 
it is not now known how long the fuel element can remain 
in the reactor, nor what the cost will be for fabricating fuel 
elements for reinsertion. Many items in the cost of repro- 
cessing spent fuel and blanket material are still undeter- 
mined (Tr. 4409). 

Even if we ignore these factors of operating costs, which 
are not estimated by PRDC, the 10 year operating deficit 
will be staggering. In the first place, there will be the $18,- 
611,000 loss due to the reduction of plutonium prices from 
$30 to $12 per gram. Secondly, there will be no cushion of 
$2,695,000 after construction is completed, since the Com- 
mission finds that PRDC is likely to use all its available 
assets for that purpose. Consequently, even resolving all 
doubts in favor of PRDC, as the Commission has done, and 
considering only the factors that can now be estimated, 
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there will be a loss, after all commitments are paid, of more 
than $21 million in the 10 year operating period! 

However, we cannot realistically ignore necessary operat- 
ing costs which are presently undetermined, and which will 
certainly be substantial, such as the cost of reprocessing 
spent fuel and blanket material, and the cost of fabricating 
fuel elements for reinsertion. Nor can we ignore the need 
for providing a reserve for accidents. Thus, the Commis- 
sion accepts the belief of PRDC that in any accident involv- 
ing the loss of special nuclear material, a substantial part 
of the material would be reclaimable and its exposure to a 
charge for loss is on the order of $1 million (Tr. 7021; No. 
25). It would be highly conservative, then, to estimate 
the loss for the 10 year period, over and above all commit- 
ments, to be on the order of $25 million! 

In the face of this overwhelming evidence that PRDC it- 
self does not have adequate assets, available or on call, to 
construct and operate the proposed reactor, the Commis- 
sion resorts to sheer, arbitrary speculation to support its 
conclusions on PRDC’s financial qualifications. 

Thus, it finds that 


«¢. . There is reasonable assurance that the member 


companies of PRDC could provide additional funds, if 
necessary, to take care of adverse contingencies. Ap- 
plicants utility members have combined equity assets of 
$2 billion”’ (Tr. 7021; No. 23) (Emphasis added) 


The Commission finds, further, with respect to possible 
loss by accident, that PRDC 


‘¢.. . expects to cover its potential liability for loss by 
either insurance, application of its unencumbered assets, 
or a guarantee from its sponsors.’’ (Tr. 7021; No. 25) 
(Emphasis added) 


It would be gilding the lily to argue at length that the 
fact that the member companies of PRDC could provide 
additional funds to take care of adverse contingencies con- 
stitutes no assurance that they will provide additional 
funds for such purposes. PRDC’s own witness testified 
that its member companies have made no commitments for 
contributions to PRDC other than those already made in 
writing, copies of which are in evidence (Tr. 346). These 
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are the commitments which PRDC and the Commission have 
relied on to estimate the available assets of PRDC. 

The finding that PRDC expects to cover its potential 
liability for accidential loss of special nuclear materials by 
various devices does not, of course, constitute a finding that 
it can do so. There is no evidence in the record that insur- 
ance will be available to PRDC to cover such a liability. So 
far as application of its unencumbered assets is concerned, 
there is no evidence in the record that there will be any un- 
encumbered assets which can be so applied. Lastly, there 
is no evidence in the record that PRDC can obtain a guar- 
antee from its sponsors for such purposes. 

The fact that the sponsors of PRDC have assets of $2 bil- 
lion is quite irrelevant, inasmuch as they have not placed 
their credit behind PRDC. There is no pledge or under- 
taking of any nature whatsoever which assures PRDC of 
any contribution or guarantee, other than the record now 
shows. 

Under the circumstances, it is little short of incredible 
that the Commission made a finding of financial qualifica- 
tion for a project of the nature involved herein. 

Petitioners do not now contend, nor have they at any 
time contended, that in order to be financially qualified 
PRDC must have available resources, including binding 
legal commitments, for every conceivable contingency and 
for unanticipated events which may occur during the 25 
year life of the proposed operating license. But Peti- 
tioners do assert that, in the absence of adequate available 
assets—which is obviously the situation in this case,—there 
must be evidence of reasonable expectation of sufficient in- 
come during the period of operation to enable the applicant 
to operate for a substantial part of the license period, or, 
since that cannot be shown in this case, financial commit- 
ments of some nature, including access to the credit of the 
sponsoring companies, that contingencies which can reason- 
ably be anticipated will be covered. 

The PRDC project is not a profit making enterprise, the 
income of which will depend on the aggressiveness and 
business acumen of its officers. PRDC will have 2, and only 
2, customers, The Detroit Edison Company and the Atomic 
Energy Commission. The amount which PRDC estimates 
it will receive from the former has not been challenged. 
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The amount it will receive from the latter has been dis- 
cussed above, on the basis if what the Commission states 
it will probably pay for the plutonium produced by the 
PRDC reactor. Furthermore, the contingencies which 
should be provided against are not the product of a fevered 
partisan imagination, but the ones which the Commission 
has itself recognized and discussed. Lastly, the Commis- 
sion has already had extensive experience with the con- 
struction of reactors, particularly experimental reactors, 
and has found that the construction estimates of PRDC will 
be exceeded by a substantial amount. 

It is within the foregoing general framework that PRDC 
must establish its financial qualification, but has certainly 
failed to do so by reference to any reasonable common 
sense standard. The Commission has not heretofore estab- 
lished standards, criteria, or guides of any kind for deter- 
mining the financial qualifications of applicants for a con- 
struction permit (Tr. 2705, 2706), nor has it established any 
standards or criteria for determining whether or not an 
applicant for a construction permit is financially qualified 
to operate a reactor after it is built (Tr. 2743, 2744). 

However, it appears to take the position that its action 
in this case conforms to the practice of the Federal Com- 
munications Commission and the Civil Aeronautics Board 
(Tr. 6991). Petitioners submit that the Commission can 
derive no support from the decisions of these agencies on 
which it relies. Thus, the FCC found the applicant finan- 
cially qualified in Great, Lakes Television, Inc., 11 BR 845, 
where the applicant relied, for a portion of the operating 
revenue it needed, on the pledge of a network affiliation ; the 
examiner held that if the network official who had pledged 
the affiliation testified under oath that the network had a 
firm intention to give the applicant a network affiliation, the 
applicant would be deemed to have a reasonable assurance 
of such affiliation. 

In Columbia Empire Telecasters, Inc. v. FCC, 228 F. 2d 
459 (CA DC) this Court affirmed FCC’s policy of accepting 
pledged support as proof of financial qualification, in a 
situation where FCC presumed that persons who had gone 
on record in support of a bank loan would be willing to 
guarantee the loan. To the same effect is Midland National 
Life Insurance Co., 4 B.R. 1269, 1294. In no case does the 
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FCC presume that backers would put in more money than 
they had pledged. 

The CAB practice is similar to that of FCC. It found 
financial qualification in Pan American Airways Co., 1 
C.A.B. 118, and American Export Airlines, 3 C.A.B. 294, 
where the applicants were wholly owned subsidiaries of 
large companies which could reasonably be expected to 
underwrite the activities of corporations they had estab- 
lished for the purpose of carrying forward profit making 
ventures. In Mississippi Valley, et al., 11 C.A.B. 979, the 
C.A.B. relied on a commitment from an underwriter to 
underwrite a stock issue for the applicant. In Parks In- 
vestigation, 11 C.A.B. 779, there were both stock subscrip- 
tions in hand and pledges of support. 

In the course of its argument the Commission puts great 
emphasis on the developmental character of the PRDC 
reactor and justifies its conclusion primarily on that basis. 
But this is an important reason for insisting on adequate 
financial resources, not for excusing the lack of them. PRDC 
is getting special privileges as a beneficiary under the power 
reactor program—substantial and basic assistance in devel- 
opment work, waiver of fuel charges for 5 years, as well as 
other benefits—all for the purpose of acquiring information 
about fast neutron breeder reactors. This is an investment 
made by the Government for the benefit, not only of PRDC, 
but for that of the nation as a whole. It should be a con- 
dition precedent to obtaining these subsidies that PRDC 
establish that it can operate for a period long enough to 
provide the kind of information contemplated. This is not 
a private profit-making enterprise whose failure would 
affect only the promoters. By the very definition of pur- 
pose, it would greatly affect the civilian reactor program. 
Failure might delay that program for years, since only 
PRDC is being given governmental aid for this kind of 
reactor. A grant of the permit does, in fact, pre-empt this 
field to PRDC because no other group may obtain assistance 
from the Commission under the Power Demonstration 
Reactor Program for this kind of reactor. 

The Petitioners submit, therefore, that the Commission’s 
findings on the financial qualification of PRDC are not sup- 
ported by substantial evidence on the record as a whole, 
and its Final Decision and Order must be reversed. Uni- 
versal Camera Corporation v. N.L.R.B., 340 U.S. 474, 488. 
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Il. The Commission Violated the Act, and Its Own Regula- 
tions, by Continuing in Effect the Construction Permit 
to PRDC Without Finding that It Is Financially Qualified 
to Engage in the Proposed Activities and to Receive an 
Allocation of Special Nuclear Material. 


The central finding of the Commission, with respect to 
the financial qualifications of PRDC, is that 


“‘For the purpose of a provisional construction per- 
mit, there is reasonable assurance that the applicant is 
financially qualified to engage in the construction and 
operation of the reactor described in the application 
and to receive the allocation of special nuclear material 
therefor.’’ (Tr. 7024; No. 34) (Emphasis added) 


A specific finding was made that 


‘«. .. The Commission finds that Applicant has shown 
reasonable assurance of being able to pay Commission 
charges for loss of special nuclear material through 
1963.”? (Tr. 7021; No. 25) 


Since the specific finding clearly modifies the general 
finding, and since the reactor cannot be operated without 
special nuclear material, it is apparent that the Commission 
has found PRDC financially qualified only through 1963, 
and only for the purposes of a provisional construction per- 
mit. Inasmuch as PRDC cannot begin operation before 
the end of 1960, this means PRDC is found to be financially 
qualified to pay Commission charges for loss of nuclear 
material for an operating period of 3 years at most. 

Petitioners submit that this finding, even if supported 
by the record, is contrary to the Act and the Commission’s 
regulations. 


The Final Decision states that 


‘“The Commission’s regulations implementing Sections 
182 a. and 183 of the Atomic Energy Act of 1954 make 
financial qualification an explicit condition to the issu- 
ance of a construction permit and ultimately an operat- 
ing license, both with respect to engaging in the pro- 
posed activities and to receiving an allocation of spe- 
cial nuclear material.’’ (Tr. 6988, 6989) 
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The Commisison cites Sections 50.33 (f), 50.40 (b), 50.60 
(b) and (c), 10 CFR of its regulations. 

While it is not explicit in the foregoing statement that 
' §nancial qualification to construct and operate the reactor 
must be found at the time the construction permit is issued, 
this is what the Commission has done in its Finding 34, 
quoted above. 


1. The Act and the Commission regulations do not permit 
issuance of a construction permit on the basis of a finding of 
financial qualification “for purpose of a provisional construc- 
tion permit.” 

While the Commission interprets Section 50.35 as per- 
mitting it to make conditional findings on the safety issue, 
it makes no pretense about having any regulation which 
warrants such a finding as to financial qualifications. It is 
an ‘‘explicit condition,”’ under Section 50.40(b) that the 
applicant for a construction permit be ‘financially qualified 
to engage in the proposed activities.”’ In this case, the 
proposed activities are to construct and operate a reactor 
for a period of 25 years. 

There is no rational ground for reading into that regu- 
lation that a different degree of financial qualification is re- 
quired ‘‘for purposes of a provisional construction permit’”’ 
than for any other type of construction permit. The Com- 
mission was apparently not even aware of this possibility 
as late as the Initial Decision. It found there that 


‘The Applicant is financially qualified to engage in 
the construction and operation of the reactor described 
in the Application and to receive the allocation of 
special nuclear material therefor.’’ (Tr. 6883; No. 34) 


It is evident that the concept of financial qualification only 
for the purposes of a provisional construction permit was 
not created until the Final Decision. None of the parties had 
taken such a position during the proceedings. 

Furthermore, that finding ignores the issue as framed by 
the Commission itself. Issue B 2 of the Specification of 
Issues phrases the issue as follows: 


“Whether pursuant to Section 50.40 (b) of the Com- 
mission’s regulations, PRDC is financially qualified to 
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engage in the proposed activities; and whether, pursu- 
ant to Section 50.60 (c) (2) of the Commission’s regu- 
lations, PRDC is financially qualified to receive an allo- 
cation of special nuclear material.’’ (Tr. 6360) 


Since the Commission itself determined that a disposition 
of this issue, inter alia, was essential to a decision on con- 
tinuance of the construction permit, its failure to make a 
finding invalidates the Final Decision, and Order. 


2. The Act and the Commission’s regulations do not permit 
issuance of a construction permit on the basis of a finding that 
an applicant who proposes to construct and operate a reactor 
for 25 years has financial qualifications to pay Commission 
charges for the first 3 years of operation. 


Section 50.60 (c) (2) makes it an ‘‘explicit condition’’ 
that the applicant be financially qualified 


‘*to undertake and carry out the proposed use of special 
nuclear material for a reasonable period of time.’’ 
(Emphasis added) 


The Commission has not made a finding that PRDC is so 
qualified. On this phase, it has found only that PRDC is 
financially qualified through 1963. Here, too, the Commis- 
sion failed to make a finding on an issue which it specified 
itself. 

Even if we were to assume that 3 years is a reasonable 
period for this purpose, there is nothing whatever in the 
Commission’s Final Decision, or in its Initial Decision, 
which supports this determination. It is completely arbi- 
trary. 

In any event, 3 years is not a reasonable period of time 
for this purpose. The reactor must operate for a much 
longer period if it is to have any value for developmental 
purposes. PRDC proposes to operate for 25 years. The 
amended permit now provides that if it issues a license to 
operate, it will expire August 4, 1981 (Tr. 7031), approxi- 
mately 20 years of operation. During the hearing, PRDC 
offered statements as to source and allocation of cash dur- 
ing a 10 year operating period. (Tr. 4414; 6071) 

The amended permit now provides that, at 6 month inter- 
vals after December 10, 1958, 
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‘¢... Applicant shall continue to submit reports, under 
oath or affirmation, showing financial statements of 
PRDC and APDA (an affiliated organization engaged 
in the same project) current cost estimates for con- 
struction and research and development in connection 
with the project, and a current statement of source and 
allocation of cash during a ten year period.”’ (Tr. 7030) 
(Emphasis added) 


In the light of these considerations, the Commission has 
clearly violated its own regulation by finding financial 
qualification for use of special nuclear material for only 3 
years of the operating period. 

Finally, the Commission has failed to comply with Sec- 
tion 50.40 (b) and 50.60 (c) (2) by finding that there is only 
reasonable assurance of the financial qualification required. 
The regulation does not use this phrase. 

Since this phrase is used in Section 50.35, with reference 
to the safety issue, it is apparent that the failure to use it 
in Sections 50.40 (b) and Sections 50.60 (c) (2) was de- 
liberate. It is not used in the issue B as specified by the 
Commission. It is not used by the Commission in its find- 
ings in the Initial Decision. It is evident that never, before 
the Final Decision herein, did the Commission consider that 
“‘reasonable assurance’? of financial qualification was 
enough for a construction permit. 

The Commission’s change of position shows, not only 
that the Commission declines to be bound by its own regu- 
lation, but that is has substantial doubt about the financial 
qualifications of PRDC to operate the reactor. In the first 
place, as already indicated, it modified the unqualified find- 
ing of financial qualification contained in the Initial Deci- 
sion. Secondly, it continues to call for information, during 
the construction period, of statements about allocation of 
cash during a 10 year operating period, although it had, 
already, by formal action, given PRDC an additional 12 
months, that is, until August 1958, to submit its evidence 
on financial qualification (Tr. 6660). Thirdly, it has di- 
rected that financial considerations of the PRDC project 
will be an issue in to proceedings for a license to operate, 
after the completion of construction (Tr. 7024). 

In the light of all these considerations, Petitioners submit 
that it is abundantly clear that the Commission failed to 
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make the affirmative findings on financial qualifications of 
PRDC which Sections 50.40 (b) and 50.60 (c) (2) require 
to be made at the time a construction permit is issued, and 
the construction permit must therefore be set aside. Boudin 
v. Dulles, supra; Burrell v. Martin, supra. 


IV. The Commission Violated the Act and Its Own Regulations 
by Issuing a Provisional Construction Permit to PRDC 
on August 4, 1956, Without Finding (a) that There Was 
Information Sufficient to Provide Reasonable Assurance 
that a Utilization Facility of the General Type Proposed 
by the Company Could Be Constructed and Operated at 
the Proposed Site Without Undue Risk to the Health and 
Safety of the Public; (b) that There Was Reasonable 
Assurance that Technical Information Omitted from and 
Required to Complete the Application Would Be Sup- 
plied by the Company; (c) that the Company Was 
Financially Qualified to Engage in the Proposed Activi- 
ties and to Receive an Allocation of Special Nuclear 
Material Pursuant to the Regulations of the Commission. 


The permit issued by the Commission to PRDC on August 
4, 1956 did not contain any of the findings that the Commis- 
sion now concedes are necessary before a construction per- 
mit may issue. 

With respect to the safety problem the Board stated, 


‘¢(D) There are identified areas of uncertainty regard- 
ing the hazard potential of fast neutron breeder reactors 
that must be investigated and resolved. From the cur- 
rent state of the technology applicable to such reactors 
it can reasonably be inferred that there may be other 
areas of uncertainty not yet identified and requiring 
investigation and resolution. .. .’” (Tr. 6293) 


The permit then identified two of the areas of uncertainty. 


The permit goes on to state, 


‘<(D) (2) On the basis of information presently avail- 
able the Commission believes the problems relating to 
the safety of operation of the PRDC reactor will prove 
to be of a kind that can be satisfactorily resolved within 
a reasonable time. There is some doubt whether they 
can be resolved in time to meet the schedule proposed 
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by PRDC in its application and it may turn out that 
further investigations beyond the program of investi- 
gation outlined by PRDC in its application will be 
needed.” (Tr. 6293) 


With respect to the issue of financial qualifications the 
permit stated, 


“B®, Although PRDC has submitted evidence of a com- 
mitment from certain banks for a loan of $15 million 
and has described its plan for obtaining additional 
financing from its member companies, the evidence sub- 
mitted to date does not justify the finding with respect 
to the financial qualifications of PRDC and accordingly 
the continued effectiveness of this permit will be con- 
ditioned upon a further showing in this regard as stated 
below.’’ (Tr. 6294) 


The further showing required was, 


“LD. Unless within 12 months from the date of this con- 
struction permit, PRDC submits sufficient information 
relating to its financial resources to enable the Com- 
mission to make a finding that the Company has ad- 


equate financial resources to meet the requirements of 
the law and the regulations, this permit shall expire; 
provided that the Commission may for good cause 
shown extend the time for the submission of such data.” 
(Tr. 6295) 


It needs no further argument at this point to establish 
that these observations do not constitute the findings which 
the Commission now concedes to be conditions precedent 
to the issuance of a construction permit. 

In their petitions for intervention, Petitioners urged that 
because of the lack of essential findings, the permit be sus- 
pended (Tr. 6315). These requests were denied ‘without 
prejudice to ultimate determination by the Commission as 
to whether the permit should be continued, modified or 
vacated.’? (Tr. 6360) 

The Commission did not at any time contend or assert 
that the original construction permit was issued in con- 
formity with its own regulations. The Commission took the 
position throughout these proceedings, and restated it in 
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its Final Decision, that this proceeding was not complete 
until opportunities for hearing had expired, or if, as here, 
a hearing was properly requested and allowed, such hearing 
was held. (Tr. 6968) The Commission then goes on to 
state in its Final Decision that, 


‘‘Although the Commission believed at the time it 
issued the original provisional permit that a reason- 
able assurance of safety and financial qualification had 
been or would be established, this belief was immaterial 
once the request for hearing was made, and safety and 
financial qualifications became an issue for the proceed- 
ing on the record. Even if the Commission had erred 
in issuing the original construction permit, such error 
would not be prejudicial to the Intervenors, because 
they were afforded every opportunity on the record to 
develop the safety and financial issues.”’ (Tr. 6968) 


It should be noted that if the ‘‘reasonable assurance,”’ 
which the Commission said it had, did, in fact, exist, the 
Commission obviously failed to say so at the time the per- 
mit was issued. 

Much more extraordinary, however, is the assertion that 
the belief regarding safety and financial qualifications was 
immaterial once the request for hearing was made. In 
effect, the Commisison here asserts that once the objections 
were made the situation stood as if no action had been taken 
by the Commission. The fact is, however, that construction 
was going ahead—having begun on August 8, 1956—and 
was going ahead with the approval of the Commission with- 
out any findings whatsoever regarding safety and financial 
qualification. Surely it could not be made any clearer that 
the continuance of the construction permit under such cir- 
cumstances was clearly a violation of the Act and the Com- 
mission’s own regulations. Nowhere in its discussion of 
the original provisional construction permit does the Com- 
mission assert that the issuance of that permit complied 
with the Act and the Commission’s regulations. (Tr. 6965- 
6970). 

The Commission defends its action on the ground that 
it was serving the public interest, which is being adequately 
protected by this proceeding. (Tr. 6969) If it is this pro- 
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ceeding which protects the public interest, how would that 
interest have been protected if Petitioners had not insti- 
tuted it? The permit would have continued without amend- 
ment, and the Commission’s conduct would not have been 
subject to examination. 

The Commission stated, 


“In any such proceeding (the one here involved) the 
public interest in obtaining reasonable assurance of 
safety and financial qualifications without undue hazard 
to the public, not the original granting of the permit, is 
the primary issue in the proceeding’’ (Tr. 6969) (Em- 
phasis added) 


According to the Commission, then, the public interest 
does not comprehend compliance by the Commission with 
the Act and the Commission’s regulations, so long as there 
is reasonable assurance of safety and financial qualifica- 
tions! This is clearly another facet of the Commission’s 
conviction that it is the sole judge in these matters, and the 
Act and the regulations do not restrict it. 

The Commission appears to argue, further, that it may 
use a kind of rule of convenience which justifies its breach 
of the law. It declares, in concluding this phase of its dis- 
cussion, 


‘‘We have balanced the possibly conflicting considera- 
tions between continuation of the construction of the 
project and suspension thereof. We believe the public 
interest in the development of the fast breeder reactor, 
the time to be saved in proceeding with construction 
while the remaining technical and safety problems are 
being solved, and our responsibilities under the Atomic 
Energy Act of 1954 are better served by continuing the 
permit’? (Tr. 6970) (Emphasis added) 


These considerations do not justify violations of the Act 
and the Commission’s regulations, and none of the cases 
cited in the Commission’s decision supports its thesis. 

The Commission’s action in issuing the original permit 
is, of course, a matter of continuing concern, and is properly 
before the Court for consideration, because the Final De- 
cision and Order ‘‘affirmed’’ that permit (Tr. 7025), and 
thereby affirmed the procedure that led to its issuance. 
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V. Conclusion 


For the reasons above set forth, the Final Decision and 
Order, and Construction Permit As Amended, all dated 
May 26, 1959, should be set aside. 


Respectfully submitted, 


Bensamin C. Sicax, 
1126 16th Street, N. W., 
Washington 6, D. C. 


Attorney for Petitioners. 


Of Counsel: 


Harotp CRANEFIELD, 
LowEtx GoERLICH. 
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APPENDIX 


Statute and Regulations Involved 


The Atomic Energy Act of 1954, 68 Stat. 919, 42 U.S.C. 
2011, provides, in part, as follows: 


““§104, 42 U.S.C. § 2134. Medical Therapy and Re- 
search and Development. 


““(b) The Commission is authorized to issue licenses 
to persons applying therefor for utilization and pro- 
duction facilities involved in the conduct of research 
and development activities leading to the demonstra- 
tion of the practical value of such facilities for indus- 
trial or commercial purposes. In issuing licenses under 
this subsection, the Commission shall impose the mini- 
mum amount of such regulations and terms of license 
as will permit the Commission to fulfill its obligations 
under this chapter to promote the common defense and 
security and to protect the health and safety of the 
public and will be compatible with the regulations and 
terms of license which would apply in the event that a 
commercial license were later to be issued pursuant to 
section 103 for that type of facility. In issuing such 
licenses, priority shall be given to those activities which 
will, in the opinion of the Commission, lead to major 
advances in the application of atomic energy for indus- 
trial or commercial purposes... 


‘<(@) No license under this section may be given to 
any person for activities which are not under or within 
the jurisdiction of the United States, except for the ex- 
port of production or utilization facilities under terms 
of an agreement for cooperation arranged pursuant to 
section 123 or except under the provisions of section 
109. No license may be issued to any corporation or 
other entity if the Commission knows or has reason to 
believe it is owned, controlled, or dominated by an 
alien, a foreign corporation, or a foreign government. 
In any event, no license may be issued to any person 
within the United States if, in the opinion of the Com- 
mission, the issuance of a license to such person would 
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be inimical to the common defense and security or to 
the health and safety of the public.’”’ 


“*§ 182; 42 U.S.C. § 2232. License Applications. 


**(a) Each application for a license hereunder shall be 
in writing and shall specifically state such information 
as the Commission, by rule or regulation, may deter- 
mine to be necessary to decide such of the technical and 
financial qualifications of the applicant, the character 
of the applicant, the citizenship of the applicant, or any 
other qualifications of the applicant as the Commission 
may deem appropriate for the license. In connection 
with applications for licenses to operate production or 
utilization facilities, the applicant shall state such tech- 
nical specifications, including information of the 
amount, kind, and source of special nuclear materia] 
required, the place of the use, the specific character- 
istics of the facility, and such other information as 
the Commisison may, by rule or regulation, deem deces- 
sary in order to enable it to find that the utilization 
or production of special nuclear material will be in ac- 
cord with the common defense and security and will 
provide adequate protection to the health and safety 
of the public. Such technical specifications shall be a 
part of any license issued. The Commission may at 
any time after the filing of the original application, and 
before the expiration of the license, require further 
written statements in order to enable the Commission 
to determine whether the application should be granted 
or denied or whether a license should be modified or 
revoked. All applications and statements shall be 
signed by the applicant or licensee. Applications for, 
and statements made in connection with, licenses under 
sections 103 and 104 shall be made under oath or affir- 
mation. The Commission may require any other appli- 
cations or statements to be made under oath or affir- 
mation.’’ 


**§ 185, 42 U.S.C. 2235. Construction Permits. 


‘All applicants for licenses to construct or modify 
production or utilization facilities shall, if the applica- 
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tion is otherwise acceptable to the Commission, be ini- 
tially granted a construction permit. The construction 
permit shall state the earliest and latest dates for the 
completion of the construction or modification. Unless 
the construction or modification of the facility is com- 
pleted by the completion date, the construction permit 
shall expire, and all rights thereunder be forfeited, un- 
less upon good cause shown, the Commission extends 
the completion date. Upon the completion of the con- 
struction or modification of the facility, upon the filing 
of any additional information needed to bring the 
original application up to date, and upon finding that 
the facility authorized has been constructed, and will 
operate in conformity with the application as amended 
and in conformity with the provisions of this Act and of 
the rules and regulations of the Commission, and in the 
absence of any good cause being shown to the Commis- 
sion why the granting of a license would not be in ac- 
cordance with the provisions of this Act, the Commis- 
sion shall thereupon issue a license to the applicant. 
For all other purposes of this Act, a construction per- 
mit is deemed to be a ‘license’.’’ ; 


§ 189, 42 U.S.C. 2289. Hearings and Judicial Review. 


‘¢(a) In any proceeding under this Act, for the grant- 
ing, suspending, revoking, or amending of any license 
or construction permit, or application to transfer con- 
trol, and in any proceeding for the issuance or modi- 
fication of rules and regulations dealing with the activ- 
ities of licensees, and in any proceeding for the pay- 
ment of compensation, an award or royalties under 
sections 153, 157, 186c, or 188, the Commission shall 
grant a hearing upon the request of any person whose 
interest may be affected by the proceeding, and shall 
admit any such person as a party to such proceeding. 
(b) Any final order entered in any proceeding of the 
kind specified in subsection (a) of this section shall be 
subject to judicial review in the manner prescribed in 
the Act of December 29, 1950, as amended (ch. 1189, 64 
Stat. 1129), and to the provisions of section 10 of the 
Administrative Procedure Act, as amended. 
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The regulations adopted by the Commission pursuant to 
the provisions of the Act provide, in part, as follows (10 
CFR): 


“*Section 50.35. Extended time for providing technical 
information. Where, because of the nature of a pro- 
posed project, an applicant is not in a position to supply 
initially all of the technical information otherwise re- 
quired to complete the application, he shall indicate 
the reasons, the items or kind of information omitted, 
and the approximate times when such data will be pro- 
duced. If the Commission is satisfied that it has in- 
formation sufficient to provide reasonable assurance 
that a facility of the general type proposed can be con- 
structed and operated at the proposed location without 
undue risk to the health and safety of the public, and 
that the omitted information will be supplied, it may 
process the application and issue a construction permit 
on a provisional basis without the omitted information 
subject to its later production, and an evaluation by the 
Commission that the final design provides reasonable 
assurance that the health and safety of the public will 
not be endangered.”’ 


“Section 50.40. Common standards. In determining 
that a license will be issued the Commission will be 
guided by the following considerations: 


“*(a) The processes to be performed, the operating 
procedures, the facility and equipment, the use of the 
facility, and other technical specifications, or the pro- 
posals in regard to any of the foregoing collectively 
provide reasonable assurance that the applicant will 
comply with the regulations in this chapter, including 
the regulations in Part 20, and that the health and 
safety of the public will not be endangered. 


‘¢(b) The applicant is technically and financially qual- 
ified to engage in the proposed activities in accordance 
with the regulations in this chapter. 


“(¢) The issuance of a license to the applicant will not, 
in the opinion of the Commission, be inimical to the 
common defense and security or to the health and safety 
of the public.’’ 


5 


‘Section 50.45. Standards for construction permits. 
An applicant for a license, or an amendment of a 
license, who proposes to construct or alter a production 
or utilization facility will be initially granted a con- 
struction permit, if the application is in conformity 
with and acceptable under the criteria of sections 50.31 
through 50.38 and the standards of sections 50.40 
through 50.43.”’ 


“Sec, 50.55. Conditions of construction permits. 
Each construction permit shall be subject to the follow- 
ing terms and conditions: 


“‘(a) The permit shall state the earliest and latest 
dates for completion of the construction or modifica- 
tion. If the construction or modification is completed 
before the earliest date specified, the holder of the per- 
mit shall promptly notify the Commission for the pur- 
pose of accelerating final inspection and any scheduled 
delivery of materials from the Commission. 


“€(b) If the proposed construction or modification of 
the facility is not completed by the latest completion 
date, the permit shall expire and all rights thereunder 
shall be forfeited: Provided, however, That upon good 
cause shown the Commission will extend the completion 
date for a reasonable period of time. The Commission 
will recognize, among other things, developmental prob- 
lems attributable to the experimental nature of the fa- 
cility or fire, flood, explosion, strike, sabotage, domestic 
violence, enemy action, an act of the elements, and other 
acts beyond the control of the permit holder, as a basis 
for extending the completion date. 

“(c) Except as modified by this section, the construc- 
tion permit shall be subject to the same conditions to 
which a license is subject. 


“¢(d) At or about the time of completion of the con- 
struction or modification of the facility, the applicant 
will file any additional information needed to bring the 
original application for license up to date.’” 


“Sec, 50.60. Allocation of special nuclear material. 
(a) In construction permits and licenses issued to ap- 
plicants proposing to operate production or utilization 
facilities, the Commission may incorporate provisions 
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designating the quantities of special nuclear material 
available for use by each such facility. Such provisions 
will normally be in the form of a statement that the 
Commission has allocated to the applicant, for use in 
connection with the operation of the particular facility 
involved, a designated quantity (or quantities) of spe- 
cial nuclear material. The statement will include an 
estimated schedule for a reasonable period of time of 
special nuclear material transfers to the applicant and 
of special nuclear material returns to the Commission. 


“(b) The requests for incorporation of such provi- 
sions may be made simultaneously with the submission 
of an application for construction permit or facility 
license or at any time thereafter. Such request should 
be accompanied by at least the following information: 


‘¢(1) The applicant’s financial qualifications to assume 
responsibility for payment of Commission charges for 
the materials, and to undertake and carry out the pro- 
posed use of special nuclear material for a reasonable 
period of time; . 

“¢(e) A request for the incorporation in a construction 
permit or license of provisions designating the amount 


of special material available for use by the facility will 
be approved by the Commission if... 


‘¢(2) The applicant appears to be financially qualified 
to assume responsibility for the payment of Commis- 
sion charges for the material and to undertake and 
carry out the proposed use of special nuclear material 
for a reasonable period of time. . . .”’ 
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QUESTIONS PRESENTED 
| ~ In the opinion of the respondents, the questions presented 


by this proceeding are as follows: 
' 1. Whether the order of the Atomic Energy Commission, 
| affirming and continuing in effect a provisional construction 

permit issued to the intervenor Power Reactor Development 
‘ Company (PRDC), constitutes a final order of which petition- 
| ers may seek judicial review as parties aggrieved by alleged 
' hazards from future operation of the facility being constructed, 
, in view of the Commission’s direction that an operating license 

will not be issued until it determines, upon further proceedings, 
. that there is reasonable assurance that the facility can be op- 
. erated without danger to the health and safety of the public. 

2. Whether the Atomic Energy Act of 1954 and the regula- 

| tions of the Atomic Energy Commission sustain the Commis- 
sion’s order affirming and continuing in effect a provisional 
construction permit issued to PRDC upon the Commission’s 
findings: 

(a) that there was reasonable assurance that a facility of the 
| general type proposed can be constructed and operated at the 
| proposed location without undue risk to the health and safety 

‘of the public and that the technical information required to 
complete the intervenor’s application for a license will be 
supplied ; 

(b) that PRDC was financially qualified to construct the 
proposed facility, and to operate it, receive an allocation of spe- 
cial nuclear material, and pay the Commission’s charges for a 
reasonable period of time. 

3. Whether the findings of the Atomic Energy Commission 
that PRDC was financially qualified were supported by sub- 
stantial evidence in the record before it. 

4, Whether petitioners may now challenge the validity of 

: the Commission’s original issuance of a provisional construc- 
| tion permit to PRDC on August 4, 1956, which—as the Act and 
regulations contemplated—was followed by an administrative 
| hearing requested by petitioners, resulting in the Commis- 
sion’s findings and order of May 26, 1959. 
re) 
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5. Whether the Commission’s original issuance of @ provi- 
sional construction permit on August 4, 1956, was proper under 
the Atomic Energy Act and the Commission’s regulations. 


Questions presented. 
Counterstatement of the case..... 
1. The licensing jurisdiction 
2. The applicant and the proposed reactor-- 
3. The PRDC construction permit. 
4. The administrative proceedings 
5. The Commission’s decision of May 26, 1959. 
Statute and regulations involved 
Summary of argument. 


I. This Court should dismiss the petition for review without 
reaching the merits because petitioners are not parties 
aggrieved by the order of the Atomic Energy Commission 
affirming and continuing in effect the PRDC construction 


II. The Atomic Energy Commission properly affirmed and con- 
tinued in effect the PRDC construction permit upon its 
findings on the issues of reactor safety, which satisfied the 
Atomic Energy Act and regulations 

A. The terms of the Atomic Energy Act of 1954 and its 
legislative history sustain the Commission’s au- 
thority to establish reasonable standards for the 
issuance of construction permits. 

B. The Commission’s use of provisional construction 
permits is a valid administrative implementation 
of the Act and has been ratified by Congress___-_- 

C. The Commission’s findings in this case satisfied the 
requirements of the regulations. 

III. The Atomic Energy Commission properly affirmed and con- 
tinued in effect the PRDC construction permit upon its 
findings on the issue of PRDC’s financial qualifications, 
which satisfied the Atomic Energy Act and regulations... 

IV. The Commission’s findings of PRDC’s financial qualifications 
were supported by substantial evidence. 

V. Petitioners cannot now challenge the validity of the original 
issuance of the PRDC construction permit on August 4, 
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Anited States Court of Appeals 


FOR THE DISTRICT OF COLUMBIA CIRCUIT 


No. 15271 


INTERNATIONAL UNION oF ExectricaL, Rapio AND MACHINE 
Workers, AFL-CIO; Unrrep Avromosiiz, AIRCRAFT AND 
AGRICULTURAL IMPLEMENT WorkmRs OF AMERICA; AND 
Unrrep PAPERMAKERS AND PAPERWORKERS, PETITIONERS 

v. 
Unrrep States or AMERICA AND AToMIc ENrercy CoMMISsION, 
RESPONDENTS 


Power REacToR DEVELOPMENT CoMPANY AND STATE OF 
MICHIGAN, INTERVENOERS 


ON PETITION TO REVIEW AN ORDER OF THE ATOMIC ENERGY 
COMMISSION 


BRIEF FOR RESPONDENTS 


COUNTERSTATEMENT OF THE CASE 


This is the first proceeding for direct review of a regulatory 
determination of the Atomic Energy Commission in a court 
| of appeals, as authorized by Section 189(b) of the Atomic 
Energy Act of 1954, 42 U.S.C. 2239(b) and 5 USC. 1031- 
1042. Petitioners challenge the Commission’s order of May 
i 26, 1959, which affirmed and continued in effect, as amended, 
a construction permit theretofore issued to the Power Reactor 
Development Company (PRDC). 
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1. The Licensing Jurisdiction. The Commission’s jurisdic- 
tion to license reactors was established by the Atomic Energy 
Act of 1954. See Sections 101-110, 181-189, 42 U.S.C. 2131- 
2140, 2231-2239. Under the prior Atomic Energy Act of 1946, 
passed when Congress was of the view that “[t]he effect of the 
use of atomic energy for civilian purposes * * * cannot now 
be determined,” only the Commission could own and operate 
nuclear reactors. Sections 1(a), 7(a) of 1946 Act, 60 Stat. 755, 
764. In 1954, Congress found that “Atomic energy is capable 
of application for peaceful as well as military purposes” (Sec- 
tion 1, 42 U.S.C. 2011), being aware that for two and one-half 
years, electrical power already had been produced from atomic 
energy by the Commission’s first experimental breeder reactor 
(EBR-1) at the National Reactor Testing Station in Idaho. 
S. Rept. 1699, 83d Cong., 2nd Sess., p. 3, 1 Legislative History 
of the Atomic Energy Act of 1954 7517 H. Rept. 2181, 83d 
Cong., 2nd Sess., p. 3, 1 Leg. Hist. 999. 

Under the 1954 Act, the Commission is now authorized to 
license reactors (as “utilization and production facilities”) for 
medical therapy and for research and development, including 
specifically “research and development activities leading to the 
demonstration of the practical value of such facilities for in- 
dustrial or commercial purposes”—e.g., large scale power re- 
actors. Section 104, 42 US.C.2134. After a finding that such 
practical value has been attained—which has not yet occurred, 
the Commission will be authorized to issue commercial licenses 
under Sections 102, 103, 42 U.S.C. 2132, 2133. The construc- 
tion of reactors takes place under a construction permit, pur- 
suant to Section 185, 42 U.S.C. 2235 and precedes the issuance 
of an operating license. Thus far, provisional construction 
permits and operating licenses have been issued for two power 
reactors, and three others are being built under provisional 
construction permits, including the one in suit. In addition, 
the Commission itself operates three large-scale power reactors 
and is constructing three more to be operated by municipal or 
cooperatively-owned electrical systems. Almost 60 licenses 


+ Hereinafter cited “— Leg. Hist. —.” 
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and construction permits have been issued for non-power 
reactors (7.e., for research and testing uses)? 

2. The Applicant and the Proposed Reactor. (a) PRDC 
is a nonprofit membership corporation organized in 1955 under 
the laws of the State of Michigan, “to study, develop, design, 
fabricate, construct and operate one or more experimental 
nuclear power reactors * * * to the end that there may be an 
early demonstration of the practical and economical use of 
nuclear energy for the generation of electrical energy * * *” 
(Tr. 5137-5138). PRDC has 21 members of which 14 are 
public utilities and 7 are manufacturers of equipment (Tr. 3922, 
6990).* 


* The licensed power plants are the General Electric Co. Vallecitos Boil- 
ing Water Reactor (Calif.), capacity 50,000 kilowatts of heat, and the 
Commonwealth Edison Co. Dresden Nuclear Power Station (IIL), capacity 
630,000 kilowatts of heat. Construction permits have been issued to PRDC 
for the fast breeder power reactor involved in this case, to Consolidated 
Edison Co. of N.Y. for a pressurized water reactor and to Yankee Atomic 
Co. (Mass.) for a pressurized water reactor. The Commission owns and is 
operating the Shippingport Pressurized Water Reactor (Pa.), 275,000 kilo- 
watts of heat, the Experimental Boiling Water Reactor (Ill.), 60,000 kilo- 
watts of heat and the Sodium Reactor Experiment (Calif.), 20,000 kilowatts 
of heat. The Commission is now constructing three power reactors which 
will be operated by the municipal power systems of Elk River, Minn. (boil- 
ing water), Piqua, Ohio (organic) and Hallam, Nebraska (graphite). The 
safety features of the latter reactors have been made subject to hearing 
at both the construction and operating stages, although not required by 
the Act. See A.E.C. Public Announcement B-42, March 12, 1959. Under 
present conditions, about % to 14 of reactor heat can be utilized in the 
form of electricity. Thus, the reactor in suit will have a capacity of 300,000 
kilowatts of heat which will yield 100,000 kilowatts of electrical capacity. 
Infra pp. 6-7. 

As of December 31, 1959, there were issued 41 operating licenses and 17 
construction permits for non-power reactors. In addition, the Commission 
has issued more than 6,500 licenses for transactions in source material, 
special nuclear material and byproduct material (as defined in the Act) 
and to individuals who operate the controls in production and utilization 
facilities, under Secs. 11, 53, 62, 63, 81, 82, 107 of the 1954 Act, 42 U.S.C. 
2014, 2073, 2092, 2093, 2111, 2112, 2137. 

* Record citations are to the pages of the certified transcript which are 
indicated in bold face in the printed Joint Appendix, as proposed in the 
parties’ joint motion of October 20, 1959, approved by the Court on October 
22, 1959. 

‘The utility members of PRDC are Central Hudson Gas & Electric Cor- 
poration; Cincinnati Gas & Electric Company; Potomac Electric Power 
Company; The Detroit Edison Company; Delaware Power & Light Com- 


4 


Before formation of PRDC, a number of its members had 
been engaged in research and study of the type of reactor known 
as a “fast breeder” (described pp. 5-6, infra). This was one of 
the reactor designs described to Congress as & possible source 
of competitive nuclear power during consideration of the 
Atomic Energy Act of 1954.* In January 1955, the Commis- 
sion announced its “Power Reactor Demonstration Program,” 
inviting participation by public utilities (both private and 
governmental) in the development of power producing reactors 
and offering to bear certain research costs. PRDC was formed 
and a proposal offered to the Commission in response to this 
invitation (Tr. 3928-3929, 5116, 5129-5133). 

On January 6, 1956, PRDC submitted its application under 
Section 104 of the Atomic Energy Act of 1954 for a “license to 
design, construct, and operate a developmental fast neutron 
breeder reactor” at Lagoona Beach, Monroe County, Michigan, 
about 30 miles southwest of Detroit (Tr. 51 16-5127). By the 
time of the Commission’s decision below, the application had 
been supplemented by 10 amendments and supporting papers, 
including material on PRDC’s financial resources, design de- 
velopments and studies related to the safety of the reactor, its 
site, projected start-up tests, and similar matters. (Tr. 
5303-6272.) 


pany ; Long Island Lighting Company ; Rochester Gas and Electric Corpor 
ation; The Toledo Edison Company; Consumers Power Company; Colum- 
bus and Southern Ohio Electric Company ; Philadelphia Electric Company; 
Southern Services, Inc., representing the Southern Company (Incorporated), 
Alabama Power Company, Georgia Power Com) 

isconsin Electric Power Company ; 


The PRDC reactor is being designed for it by Atomic Power Development 
Associates, Inc. (APDA), @ nonprofit membership corporation organized 
under New York Law, the membership of which is partly the same as that 
of PRDC (Tr. 3928-3929). 

* For references in the legislative history to the fast breeder reactor and 
the four other design types, see Hearings on S. 3323 and H.R. 8862 before 
the Joint Committee on Atomic Energy, 88rd Cong., 2d Sess., pp. 493-494, 
565, 568, 2 Leg. Hist. 2127-2128, 2203, 2206; 100 Cong. Rec. 10432-10488, 3 
Leg. Hist. 3253-3254. 
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(b) The PRDC plant will utilize many important features 
already well developed in the technology of nuclear power and 
employed in prior large-scale operating facilities (n. 2 supra).° 
Thus, the fuel in all atomic power plants consists of material 
capable of maintaining a fission chain reaction—that is, its 
atoms will fission upon impact of neutron particles and the 
fission process will release sufficient neutrons to continue itself. 
Successful chain reactions have been achieved only with the 
isotopes of uranium with atomic weights 233 and 235 and with 
plutonium. Atomic power reactors now utilize primarily ura- 
nium-235 as found naturally in 0.7% of natural uranium (the 
remainder is non-fissionable uranium-238) or in artificially 
increased concentrations. Nuclear fission generates great heat 
and the technique is to transfer the heat to water for the pro- 
duction of steam which is used in conventional electrical- 
generating facilities (ie. instead of the heat from burning 
coal, natural gas, etc.). 

While adapting this technology, the PRDC plant will be 
notable as the first large-scale “fast breeder” reactor in the 
United States. In other operating or projected power reactors 
in this country, fission of uranium-235 nuclei is accomplished 
by neutrons moving at “thermal” velocities, about one mile 
per second, and the reactor contains a moderator such as water 
or graphite to slow the neutrons to this desired speed. In con- 
trast, a “fast” reactor utilizes neutrons at their initial velocities 
of about 10,000 miles per second. Such a fast reactor was used 
for the first production of power (EBR-1, p. 2 supra) and is 
now embodied in an operating large-scale powerplant at Doun- 
reay, Scotland. Significantly, at this neutron speed, the re- 
actor can be an efficient “breeder,” that is, it can produce more 
fuel than it burns up. 

In the breeding process, uranium-238 is placed around a 
reactor core to capture neutrons and change into plutonium, 
usable as reactor fuel.’ In a fast breeder reactor, the amount 


*¥or general description of the utilization of atomic energy for the pro- 
duction of electricity and the characteristics of fast breeder reactors, see the 
Commission’s opinion at Tr. 6974-6975; the testimony of Dr. Bethe, Tr. 
3955-3958; Glasstone, Sourcebook on Atomic Energy (2d ed. 1958), chap. 
XIV. The previous experience with fast reactors and critical assemblies, 
extending back to 1945, was summarized by Mr. Davis, Tr. 4069-4073. See 
also the Commission’s findings, Tr. 7014-7016. 
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of plutonium produced exceeds the uranium-235 used up; the 
PRDC reactor will produce 20% more fissionable material 
than it consumes (Tr. 5621). As testified, the success of the 
fast breeder reactor will increase the nuclear fuel avail- 
able from natural sources more than a hundred times. 
It is therefore one of the “most promising” approaches to 
feasible atomic power at the present time and its success seems 
“<ndispensable” to future development. See Tr. 3958-3959, 
4083-4085, 4124-4128, 7021. 

(c) The core of PRDC’s proposed reactor is about 30.5 
inches high and 30.5 inches in diameter. In the core are pins 
containing uranium alloy enriched to 25.6% uranium-235, in 
91 subassemblies, and 10 control rods of boron-carbide, a neu- 
tron absorber, which are used to regulate reactor power and, 
as a safety device, to shut down the reactor in case certain 
operating limits are exceeded. Above and below the core and 
around it is a blanket of rods of uranium-238 alloy. The 
core and blanket together form a cylinder about 80 inches in 
diameter and 70 inches high, which is inside a series of shield- 
ing layers and containment vessels, the outside wall consisting 
of concrete seven feet thick and, beyond that, a steel shell. 
The reactor building also contains fuel handling mechanisms 
and storage facilities and the primary heat exchanger system 
for the coolant, liquid sodium. 

The heat of the nuclear process is removed by liquid sodium, 
flowing through the core and blanket, and transferred to a 
secondary coolant loop, which in turn heats water and gen- 
erates steam in a boiler. The PRDC reactor will have a rated 
capacity of 300,000 kilowatts of heat. The steam produced 
will be sold to the Detroit Edison Co. and will drive a turbine 
generator to produce 100,000 kilowatts of electricity.® 


"While traces of plutonium have been found in nature, it is essentially 
an artificial element produced through the capture of neutrons by uranium- 


dergone a number of changes but the essential features are the same as that 
originally described in Exhibit X to the PRDC application of Jan. 6, 1956, 
and designated as APDA-108 (Tr. 5197-5302). This was superseded by an 
amended plan dated November 1, 1956 (APDA-115), which is Exhibit X-A 
to the application (Tr. 5605-5713). The figures in the text were taken 
from the plan as last amended in January 1959 (APDA 124), submitted as 
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3. The PRDC Construction Permit. On August 4, 1956, 
upon the original application and the first four amendments, 
the Commission issued a construction permit to PRDC. (Tr. 
6292-6295). Pursuant to the statute and regulations then 
in effect, the Commission issued the permit without hearing, 
subject to subsequent request for hearing by any interested 
party. Section 189, 68 Stat. 955; 10 CFR 2.102. 

In the permit, the Commission found that the proposed 
reactor will be a facility of the type described in Section 104(b) 
of the Act, performing research and development leading to 
the demonstration of its practical value for industrial or com- 
mercial purposes, and that PRDC and other participating 
companies were technically qualified (Tr. 6292). Stating that 
the evidence submitted did not justify a finding of financial 
qualification at that time, the Commission ordered that the 
permit would expire unless, within 12 months, PRDC sub- 
mitted sufficient information to show adequate financial re- 
sources to meet the requirements of the law and regulations 
(Tr. 6293, 6294) .2° 

As to safety, the Commission pointed to “identified areas of 
uncertainty regarding the hazards potential of fast neutron 


part of PRDC’s first quarterly report and served upon all parties to this 
proceeding, which figures do not differ significantly from those in the 
record before the Commission. 

The small size of the PRDC reactor is due to the fact that, as a fast 
reactor, it does not contain any moderating substance. It will, however, 
contain more uranium-235 than comparable thermal reactors since, at high 
neutron velocities, the probability of fission is reduced and more fissionable 
material is needed to maintain a chain reaction. 

* Section 189 was amended in September 1957, to its present form (71 
Stat. 576, 579, 42 USC 2239(a)), which requires prior hearings upon 
applications for licenses under Sections 103, 104(b) (as here) and under 
104(c) for a testing facility. This is interpreted to apply to both operating 
licenses and construction permits (S. Rept. 296, 85th Cong., 1st Sess., pp. 
24-25; H. Rept. 435, 85th Cong., 1st Sess., pp. 24-25) and public hearings 
are now held before issuance of any power reactor licenses or construction 
permits. 

*On August 1, 1957, during the pendency of the administrative hearing, 
the Commission ordered that the’evidence of financial qualifications at the 
hearing was to be deemed sabmitted in compliance with the above con- 
dition of the construction permit. The Commission also extended the 
permit’s time limit on this point’to completion of the hearing and the 
Commission’s determination thereon. Tr. 6660. 
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breeder reactors that must be investigated and resolved” and 
to the possibility of “other areas of uncertainty not yet iden- 
tified and requiring investigation and resolution.” The objec- 
tives of prime importance were to study and eliminate any 
positive temperature coefficient and to establish that any credi- 
ble meltdown and reassembly of the reactor fuel could not 
result in an explosion which would breach the reactor build- 
ing (Tr. 6292-6293).* While there was some doubt whether 
PRDC could meet its time schedule, the Commission expressed 
its belief “that the problems relating to the safety of operation 
of the PRDC reactor will prove to be of a kind that can be 
satisfactorily resolved within a reasonable time” (Tr. 6293). 

The Commission further ordered that conversion of the per- 
mit to a license was subject to submittal of a final Hazards 
Summary Report showing that the health and safety of the 
public would not be endangered by operation of the reactor 
(Tr. 6294). Upon such finding, and upon completion of the 
reactor in accordance with the permit, the filing of needed addi- 
tional information, a finding of compliance with the Act and 
regulations, and in the absence of any good cause being shown 
why the granting of a license would not be in accordance with 
the Act, the Commission stated that it would issue a license for 


= The Commission referred to the fact that EBR-1 exhibited a positive 
temperature coefficient (Tr. 6292-6293), meaning that a rise in temperature 
increased its reactivity (which further raised the temperature). This is 
recognized as an unsafe condition. 

Actually, EBR~-1 operated reliably and safely (and with a negative tem- 
perature coefficient) for four years. However, during experimental opera- 
tion with reduced coolant and fast power increases, EBR-1 showed a 
positive coefficient and oscillations in power. In a further experiment in 
November 1955, the safety devices were disconnected, the coolant flow 
stopped and power greatly accelerated. The reactor core then heated up 
rapidly and melted before it was stopped, either by a control device or by 
the dispersal of the core. 

The likely cause of this incident was a physical deformation of the core 
(“bowing”), which can be corrected by mechanical design features, as the 
Commission stated, and studies are being undertaken to accomplish this 
(Tr. 6979, 7016). The EBR-1 incident has led to special concern over the 
safety of fast breeder reactors. For a description of the EBR-1 operation, 
and analyses of the above incident, see the testimony of Drs. Bethe and 
Hilberry, Tr. 3977, 3979-3985, 4020, 4022-4033. 
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25 years from the date of the permit, under Section 104(b) of 
the Act (Tr. 6295). 

4. The Administrative Proceedings. On August 31, 1956, 
petitions to intervene were filed by the three international 
unions which are petitioners in this Court, and by officials of 
the international unions and of related local unions (Tr. 6298- 
6336). The petitions alleged that the individual intervenors 
and other union members resided, owned property and were 
employed within specified distances of the PRDC site which 
allegedly “would be subjected to the impact of an atomic 
catastrophe caused by said reactor.” The unions asserted that 
they were acting to protect the health, safety and economic 
interests of their members and the value of agreements with 
employers in the area; in addition, the UAW and one of its 
locals themselves hold substantial property within those areas 
(Tr. 6299-6300, 6302, 6313-6314, 6315, 6317, 6825-6326). 

The petitions asserted that the permit “will result in the con- 
struction of a reactor which, under present technological condi- 
tions, is inherently unsafe.” It would, petitioners stated, place 
the individual intervenors, the unions’ members and families, 
and the UAW in danger of an explosion or other incident which 
would “imperil and destroy” their lives, properties and places 
of employment, depress real estate and other property values, 
affect property rights of the unions and members in collective 
bargaining agreements, contaminate the water supply of Mon- 
roe and imperil its use as a port (Tr. 6301-6302, 6316, 6326- 
6327). Issuance of the permit was alleged to be in violation of 
the Atomic Energy Act and regulations, and to be arbitrary, 
unreasonable, capricious, irresponsible and precipitous (Tr. 

™ The covering letter from the Commission’s Director of Civilian Appli- 
cation to PRDC pointed out that the permit was issued in part upon PRDC’s 
program for further investigations and experiments leading to the final 
reactor design and stated that “the Commission wants it to be clearly 
understood that in issuing this construction permit the emphasis is on the 
fact that it is a conditional one and that the Commission can make no 
commitment to convert the permit to a license until it is satisfied on all 
safety matters” (‘Tr. 6290). 

In addition to the provisions stated in the text, the construction permit 
authorized PRDC to submit progress reports of its experimental and 
developmental work and also allocated for PRDC a quantity of uranium-235 
(Tr. 6295). 
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6302-6311, 6317-6322, 6327-6334). The petitions prayed that 
the interventions be allowed, that the matter be set for formal 
hearing and that the construction permit should be suspended 
or rescinded pending the hearing (Tr. 6311, 6322-6323, 6335). 

On October 8, 1956, the Commission granted the petitions 
to intervene and directed a hearing upon the following specifi- 
cation of issues (Tr. 6359-6360) : 


A. 1. Whether there is information sufficient to pro- 
vide reasonable assurance that a utilization facility of 
the general type proposed in the application can be 
constructed and operated at the location proposed there- 
in without undue risk to the health and safety of the 
public. 

2. Whether there is reasonable assurance that tech- 
nical information omitted from and required to com- 
plete the application will be supplied. 

B. Whether, pursuant to Section 50.40(b) of the 
Commission’s regulations, the applicant is financially 
qualified to engage in the proposed activities; and 
whether, pursuant to Section 50.60(c) (2) of the Com- 
mission’s regulations, the applicant is financially quali- 
fied to receive an allocation of special nuclear material. 

C. With respect to any matter in controversy in this 
proceeding, whether the Commission. may, or should, 
grant any exemption pursuant to Section 50.12 of its 
regulations * * *. 

D. If the issues in the proceeding are resolved in favor 
of continuing the construction permit, what additional 
or different provisions, if any, should be incorporated 
in it. 

The Commission designated the presiding officer to conduct 
the hearing and certify the record to the Commission without 
intermediate decision (Tr. 6360). Petitioners’ request for im- 
mediate suspension of the construction permit was denied on 
the ground that no nuclear hazards were presented during con- 
struction since there was no authorization to use radioactive 
or special nuclear material. This action was without prejudice 
to the Commission’s ultimate determination as to whether the 


‘ll 


permit should be continued, modified or vacated (Tr. 6360, 
6363-6364) > 

The hearings commenced before the hearing examiner on 
January 8, 1957 and continued, with recesses, until August 7, 
1957. The record was certified to the Commission, which heard 
oral argument and issued its opinion and initial decision on 
December 10, 1958 (Tr. 6846-6894).. Exceptions were filed 
by the unions and all parties submitted briefs (Tr. 6901, 6909- 
6929). The Commission’s opinion and final decision, and 
order, were issued on May 26, 1959 (Tr. 6933-7084). 

5. The Commission’s Decision of May 26, 1969. In its de- 
cision, the Commission first rejected the union’s view that 
a construction permit was improperly granted unless there 
was already sufficient foundation to authorize operation of the 
PRDC reactor (Tr. 6939, 6952). Reviewing the provisions 
applicable to construction permits and licenses in the Atomic 
Energy Act of 1954 and its regulations, the Commission held 
that the operating license is “a logical, but not an automatic 
sequel to the fulfillment of the conditions of the construction 
permit” (Tr. 6957). While a procedural similarity between 
the two steps was intended (Tr. 6947), the Act as well as the 
regulations and legislative history “negates . . . synonymity” 
and establishes a clear distinction between the grounds re- 
quired for issuance of construction permits and licenses (Tr. 
6953-6954). 

The Commission noted that in small research reactors, now 
“virtually production line items,” the safety determination at 
the construction permit stage may resemble that required for 
an operating license (Tr. 6955). However, at the present time, 
each large-scale reactor represents a new type. The only prac- 
ticable approach consistent with the Act is to issue conditional 
or provisional construction permits on the basis of a reason- 
able assurance that a reactor of the general type can be safely 
constructed and operated at the proposed site and that safety 


~The Commission subsequently denied a motion by petitioners for re- 
consideration of the denial of suspension of the construction permit (Tr. 
6440). 

Other interlocutory determinations of the Commission during the admin- 
istrative hearing were summarized in its final opinion, at Tr. 6985, n. 4. 
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problems can be resolved and to require continuing research 
and study which will establish, before operation is authorized, 
that the reactor can be operated without undue risk to public 
health and safety (Tr. 6957-6964, 6977-6978, 6980, 6983— 
6984).™ 


public h 

quired to complete the PRDC a 

6971, 6983-6986, 7015-7020 

pointed out that there are no 

problems in the construction or operation of fast breeder re- 
actors (Tr. 6983, 7015). In one important respect, they are 
safer than slow thermal reactors since they can be built to 
operate with only a little excess reactivity available (Tr. 6979, 
7017). Still to be resolved for the PRDC reactor, however, 
were possibilities of instability from positive power and tem- 
perature coefficients, and resonance oscillations, the causes and 
consequences of a meltdown of the reactor core and a breach 
of the containment structures and certain characteristics of the 
site. The Commission found reasonable assurance that the 
investigations being conducted would provide definitive an- 
swers before the Commission passes upon the operating license 
(Tr. 6978-6979, 6986, 7016-7020, 7022-7023). Moreover, the 
Commission found reasonable assurance that the answers 
would demonstrate that the PRDC reactor (with design modi- 
fications, if necessary) can be operated at Lagoona Beach, 
Michigan, without undue risk to the public health and safety 
(Tr. 6971, 6984-6985, 7019-7020, 7022-7023). 


“The Commission pointed out that the provisional nature of the instant 
t bas been made clear to PRDC from the start and that PRDC pro- 


Tr. 6956-6957. 

* Petitioners’ assertions that the above findings, and the findings on 
financial qualifications, were not actually made in the opinion of the Com- 
mission, are answered infra, pp. 38-41. 
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Second, as to financial qualification, the Commission found 
that PRDC had available assets of $49,448,000, which exceed 
the estimated costs of construction, research and development 
and test operation by almost $5,500,000 (Tr. 6989-6990, 7020- 
7021). The actual costs would likely be somewhat higher than 
initially estimated, but not by an amount to prevent the nec- 
essary finding (Tr. 6991, 7021). Moreover, while certain 
elements of cost were inevitably speculative in a developmen- 
tal reactor, it was not necessary to show resources sufficient 
for every conceivable contingency during the 25-year license 
term (Tr. 6992-6993). Nor was it determinitive that the 
PRDC reactor is not likely to be financially profitable for 
PRDC’s members (Tr. 6994). 

The Commission was satisfied by the reasonable assurance— 
established by the record—that PRDC is financially qualified 
to construct and operate the proposed reactor, to receive an 
allocation of special nuclear material and to pay the Commis- 
sion’s charges for a reasonable time after the reactor com- 
mences operation, certainly through the middle of 1963 (Tr. 
6994-6995, 7021); ** and by the reasonable assurance that 
PRDC’s members would provide additional sums, if necessary, 
to take care of adverse contingencies (Tr. 6990-6991, 6994, 
7021). 

In its opinion, the Commission rejected petitioners’ request 
for enlargement of the issues to be determined and declined to 
consider the legality of the original issuance of the provisional 
construction permit on August 4, 1956 (Tr. 6965-6970). It 
stated that it had then believed that reasonable assurance of 
safety and financial qualifications had been or would be estab- 
lished (Tr. 6968). However, this belief became immaterial 
(and any error rendered harmless) once the hearing was re- 
quested, since the subsequent request for hearing, the hearing 
and the determination were all part of the proceedings on the 


*The 1963 date arises from the fact that one element in PRDC’s pro- 
jected operating revenues consists of the sale of plutonium to the Commis- 
sion and the Commission has guaranteed domestic plutonium prices only up 
to June 30, 1963. Thereafter, the price will be based upon the fuel value of 
plutonium among other factors and it cannot now be fixed (Tr. 6992). 
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permit (Tr. 6968-6970). The public interest is protected by 
full consideration of the issues of safety and financial qualifica- 
tions on the record developed at the hearing (Tr. 6970).” 

By the Commission order, therefore, the construction permit 
was affirmed and continued in effect with certain modifications 
(Tr. 7025-7033). PRDC was directed to file technical reports 
at three-month intervals, showing the status and results of in- 
vestigations on a list of specified technical problems, design 
changes, and the progress of construction (Tr. 7029-7030). 
At six-month intervals, PRDC was to file financial statements 
of PRDC and APDA, current cost estimates for construction, 
research and development and a statement of source and allo- 
cation of cash projected for a ten-year operating period (Tr. 
7030). PRDC and the Commission staff were directed—and 
the other parties were permitted—to submit any other data 
pertinent to safety of fast breeder reactors similar to the one 
here involved (Tr. 7025-7026). 

The amended construction permit set forth its provisional 
nature in terms similar to the original permit (pp. 8-9, supra), 
and stated the various findings (including those on safety) 
which will be required before an operating license will be issued 
(Tr. 7030-7031). The permit further stated that it did not 
constitute final approval of any technical specification, which 
must be obtained before an operating license is issued (Tr. 
7028). Finally, the Commission expressly reserved jurisdic- 
tion to reopen the proceeding for further evidence and for the 
consideration of data pertinent to safety, any time prior to 
the issuance of an operating license (Tr. 7026, 7031). The 
Commission stated that it would hold proceedings for an 
operating license after completion of construction. “In that 
proceeding the safety and financial considerations of the 
PRDC project will be in issue, and we shall again consider 
whether the PRDC plant can be operated with reasonable 
assurance for the protection of the health and safety of the 
public” (Tr. 7024). 

* The Commission opinion also disposed of a number of procedural issues, 
which petitioners have not put at issue upon this review. (Tr. 6996-7009) . 


No exemptions were proposed for PRDC, and there was no discussion with 
respect to the third issue specified by the Commission, supra, p. 10. 
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STATUTE AND REGULATIONS INVOLVED 


The pertinent provisions of the Atomic Energy Act of 1954, 
68 Stat. 919, as amended, 42 U.S.C. 2011 et seq., and of the 
Commission’s regulations (10 CFR) are set forth in the ap- 
pendix infra, pp. 50-62. 


SUMMARY OF ARGUMENT 
I 


This Court has jurisdiction to review only a “final order” 
of the respondent Atomic Energy Commission with regard to 
licenses or construction permits, and only upon the petition of 
a “party aggrieved.” These statutory limitations require a 
“present and immediate” or “unavoidable threat” of injury. 
Cincinnati Gas & Electric Co. v. Federal Power Commission, 
101 App. D.C. 1, 7, 246 F. 2d 688, 694. We submit that the 
petition here is insufficient to meet this test. 

Petitioners’ sole source of aggrievement i is the possibility that 
the PRDC reactor will operate in a hazardous manner. How- 
ever, the Commission’s order in suit has authorized only the 
construction of the reactor. Extensive investigations are yet 
to be completed; further hearings will be held; and the Com~- 
mission has ordered that it will not license operation of the 
reactor unless and until it is shown that there is reasonable 
assurance that the reactor will operate safely. It is inappro- 
priate now to anticipate such decision since the Commission’s 
“ultimate action” may “completely dispel every prospective 
fear voiced by” the petitioners. Associated-Bannina Co. v. 
United States, 101 App. D.C. 151, 155, 247 F. 2d 557, 561. 
Injury to petitioners may arise only upon unlikely contin- 
gencies and the petition should be dismissed without reaching 
the merits. 

II - 


The Commission’s decision illustrates its present licensing 
policy—to issue provisional construction permits on the basis 
of a reasonable assurance that the general type of reactor can 
be constructed and operated safely at the proposed site and 
that all safety problems will be favorably resolved. Subse- 
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quent issuance of an operating license requires submission of 
the needed technical information, and findings that the final 
design is proper and that there is reasonable assurance that 
reactor operation will not endanger the public health and safety. 

The Commission has been able, with certain small research 
reactors, to make the definitive safety determinations before 
construction. This is unfeasible for any of the large power 
reactors (or for many others), for which the Commission uni- 
formly issues provisional permits, both to avoid delay and be- 
cause construction is an essential part of development. We 
submit that there is no basis to petitioners’ argument that, for 
all reactors, the safety standards for operating licenses must be 
satisfied before a construction permit may be issued. 

A. The terms of the Atomic Energy Act of 1954 establish a 
clear distinction between the safety considerations applicable 
to the two steps of the licensing procedure and authorize the 
Commission’s policy. Section 185 directs the issuance of con- 
struction permits without prescribing specific standards, and 
vests in the Commission broad control over subsequent licens- 
ing of operation. Moreover, Section 182 explicitly conditions 
the licensing of operation upon the public health and safety 
requirements applicable to reactors. Thus, the mandatory 
effect of the Act is to require definitive safety findings at the op- 
erating license stage. Reasonable safety standards for con- 
struction permits were left to the Commission’s authority to 
make “such rules and regulations as may be necessary to carry 
out the purposes of this Act.” Section 161(p), 42 U.S.C. 
2201(p). 

This conclusion is confirmed by other evidence of legislative 
intent. In enacting Section 185, Congress deliberately de- 
parted from the comparable provision of the Federal Com- 
munications Act which does what petitioners seek here, requir- 
ing the final determination of all operating conditions upon 
the issuance of a construction permit. And Congress refused 
to amend its draft of Section 185 despite explicit industry pro- 
tests that all definitive determinations should be made for 
permits, and not left to the operating license stage. Moreover, 
Congress, in passing the Atomic Energy Act, fully recognized 
the practical problems of a developing technology which 
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underlie the Commission’s use of provisional construction 
permits. 

B. Section 50.35 of the Commission’s regulations, 10 CFR 
50.35, embodies the policy in suit—the issuance of provisional 
construction permits above described. This constitutes the 
Commission’s contemporaneous construction and it is valid 
unless unreasonable or plainly inconsistent with the Act. 
Norwegian Nitrogen Products Co. v. United States, 288 US. 
294, 315; Fawcus Machine Co. v. United States, 282 US. 
375, 378. 

Section 50.35 is plainly valid. It implements the congres- 
sional distinction between construction permits and operating 
licenses, on the basis of the state of the art. This section pro- 
vides for certain findings before construction designed to pro- 
tect the public health and safety and, at the same time, it 
advances the development of atomic power, as Congress in- 
tended. The Commission’s interpretation of Section 50.35 is 
correct and is controlling. 

Furthermore, Congress has ratified the Commission’s use of 
provisional construction permits. Beginning before promul- 
gation of the Commission’s regulations in 1956, Congress has 
been repeatedly told of the practice of issuing provisional 
permits and the compelling reasons behind it. In view of the 
“subsequent and continuing action by the Congress” in the 
atomic energy field, and, particularly, the close relation between 
the Commission and the Joint Committee on Atomic Energy, 
“[s]uch a record constitutes ratification of administrative con- 
struction.” Ivanhoe Irrigation District v. McCracken, 357 
US. 275, 292-294. 

C. Finally, the Commission’s findings on safety in this case 
satisfied Section 50.35 of the regulations. The phrase “for the 
purposes of this construction permit” did not constitute a 
qualification, but only notice of the provisional procedure. In 
any event, independent findings were made without the chal- 
lenged phrase. 

III 

Petitioners do not dispute the validity of the Commission’s 
regulations, which required financial qualification to construct 
the reactor (10 CFR 50.40(b)), and to operate it for a reason- 
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able period of time (10 CFR. 50.60(c) (2)).- Sao, Mena 
however, the sufficiency of the findings in this case. 

First, as to construction, one finding contained the words 
“reasonable assurance” and “for the purpose of a provisional 
construction permit.” But the Commission did no more than 
emphasize the need for future supervision because of inevitable 
cost and revenue uncertainties. In any event, independent 
findings of financial qualifications, without those terms, were 
also made. 

Second, the Commission found financial ability to operate 
through the middle of 1963. One of the very purposes of this 
reactor is to determine its economic feasibility. In addition, 
a significant factor is the Commission’s price for plutonium, 
which has been fixed only until June 30, 1963. We submit that 
this was, therefore, a reasonable period of time for operation 
under the regulations. Comparison with the Communica- 
tions Act further shows that financial ability for the initial 
period is sufficient, particularly since PRDC’s members are 
investing in the reactor for research and development purposes, 
and not with the expectation of profit. 


IV 


The Commission’s findings on PRDC’s financial qualifica- 
tions were supported by substantial evidence. First, while 
there is indication that estimated construction costs will be 
exceeded, the evidence shows that they will be well within 
PRDC’s present resources. Moreover, the Commission prop- 
erly relied upon the willingness and ability of PRDC’s mem- 
bers to contribute further sums to meet adverse contingencies. 

As to operation of the reactor, petitioners erroneously urge 
that PRDC is not financially qualified for a ten-year period. 
The Commission has held that operation until mid-1963 was 
sufficient under the regulations. There can be little doubt of 
the adequacy of PRDC’s resources for this initial period. 


v 


Petitioners cannot now challenge the original issuance of 
the PRDC construction permit on August 4, 1956. The pro- 
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visions of the Act and regulations then in effect. contemplated 
that issuance, if contested would be followed by request for 
hearing, final order and judicial review. Once this proceeding 
on the permit has culminated in a reviewable decision, the 
only proper question is whether such decision is warranted by 
the Act, the regulations and the evidence. 

This view is supported by cases arising under analogous 
“protest” procedures. As the Commission held, the public in- 
terest is to assure that the project goes forward upon proper 
conditions, and not to reappraise the situation in 1956. 


VI 


If the Court should reach the validity of the issuance of the 
permit in 1956, we submit that it should be upheld. The 1956 
permit contains the safety finding required by the regulations, 
although not in haec verba. As to financial qualifications, the 
permit directed a subsequent submission; this may be viewed 
as the grant of an exemption, which was authorized by the 
regulations and was reasonable on the record then before the 


Commission. 
ARGUMENT 

As the Commission declared in its decision below, “There 
can be no doubt that public safety is the first, last, and a per- 
manent consideration in any decision on the issuance of a 
construction permit or a license to operate a nuclear facility” 
(Tr. 6952). At the outset, therefore, the striking feature of 
petitioners’ brief is its failure to challenge the correctness of 
the Commission’s findings on the fundamental issues of public 
safety. We take it as settled that there is reasonable assurance 
that the fast breeder reactor is a safe and acceptable design 
concept, that a reactor of this type can be constructed and 
operated at the proposed site without undue hazard to the pub- 
lic health and safety, and that current investigations will supply 
the necessary technical information to approve the safety of 
PRDC’s final design and authorize operation of the reactor. 

These unchallenged findings, and the provision for future pro- 
ceedings which will precede issuance of an operating license, 
show that the public interest in reactor safety is fully protected 
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by the Commission’s licensing policy. Petitioners’ contention 
that final determinations must precede issuance of a construc- 
tion permit is neither required to assure operating safety nor is 
it supported by the terms of the Act, the legislative history and 
the regulations. As we show in Point II, the Commission’s 
findings on safety constituted proper grounds for its order 
affirming and continuing in effect the PRDC permit. The per- 
mit was also warranted by the findings on financial qualifica- 
tions (Point III), which are supported by substantial evidence 

(Point IV). 

Moreover, the unchallenged findings on safety and the pend- 
ing further proceedings combine to emphasize the prematurity 
of petitioners’ claim for judicial review at this stage. We sub- 
mit, and shall show in Point I, that petitioners are not now 
aggrieved by any final Commission order and their petition 
should be dismissed without reaching the other issues sought to 
be raised. 

L This Court should dismiss the petition for review without 
reaching the merits because petitioners are not parties ag- 
grieved by the order of the Atomic Energy Commission 
affirming and continuing in effect the PRDC construction 
permit 
In the familiar terms applicable to other federal agencies, 

the courts of appeal have been vested with jurisdiction to 
review a “final order” of the Atomic Energy Commission 
entered in a “proceeding * * * for the granting, suspending, 
revoking, or amending of any license or construction permit”, 
upon the petition of a “party aggrieved” by such final order. 
Section 189 of Atomic Energy Act of 1954, 42 US.C. 2239; 5 
US.C. 1082, 1034. Congress thereby intended the usual prin- 
ciples of “finality” and “aggrievement” to govern.* We submit 
that, applying those principles, petitioners-are not entitled— 
at this stage—to challenge the order affirming the PRDC con- 
struction permit. This Court should dismiss the petition for 
review without reaching the merits. 


ne. 
% Of. Interstate Commerce Commission v. Parker, $26 U.S. 60, 65; Arm- 
strong Paint & Varnish Work v. Nu-Enamel Corp., 305 U.8. 315, 322. 


In a number of recent cases, this Court has articulated and 
emphasized the requirement of aggrievement as a prerequisite 
to review of administrative action. As Judge Washington 
stated, “In all cases held reviewable, something was happening 
to the complainant. Either someone was doing something to 
him or he was placed under an obligation to do something.” 
California Oregon Power Co. v. Federal Power Commission, 99 
App. D.C. 263, 270, 239 F. 2d 426, 483. The rule is that “ag- 
grievement must be present and immediate, or at least must be 
demonstrably a looming unavoidable threat. It must be ‘im- 
mediately pressing’, as the Supreme Court said in Eccles v. 
Peoples Bank, 1948, 333 U.S. 426, 432.” Cincinnati Gas & 
Electric Co. v. Federal Power Commission, 101 App. D.C. 1, 7, 
246 F. 2d 688, 694.7 

The same policy governs the requirement of a “final order”. 
During pendency of a continuing proceeding before an agency, 
& party may obtain judicial review of an order by which he is 
so seriously aggrieved that it may be considered final as to him. 
This requires an “immediate and practical impact”, as by im- 
posing a system of controls (Frozen Food Express v. United 
States, 351 U.S. 40, 44), increasing rates (Memphis Light, Gas 
& Water Division v. Federal Power Commission, 102 App. D.C. 
77, 79, 250 F. 2d 402, 404, reversed on other grounds, 358 U.S. 
103), or putting the party out of business (Isbrandtsen Co. v. 
United States, 93 App. D.C. 298, 211 F. 2d 51, certiorari denied 
347 U.S. 990). Otherwise, the continuing administrative pro- 
ceeding bars judicial intervention, as held in Associated-Ban- 
ning Co. v. United States, 101 App. D.C. 151, 247 F. 2d 557. 

Weighed against these standards, the petition in this case 
does not sustain the Court’s jurisdiction. The intervention 
papers below set out the property and other interests of the 
petitioners and members within potential range of the hazards 
of a nuclear incident. It is evident that petitioners’ sole source 


29 See also Wolff v. Benson, 103 App. D.C. 834, 258 F. 24 428; Aircoach 
Transport Ass'n v. Civil Aeronautics Board, 108 App. D.C. 107, 255 F. 2a 
185. Cf. Chicago & Southern Air Lines v. Waterman Steamship Corp., 333 
U.S. 103, 112-113; Rochester Tel. Corp. v. United States, 307 U.S. 125, 
129-131. 
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of aggrievement is the possibility that the reactor will operate 
in a hazardous manner. (Statement supra, pp. 9-10). The 
point is, however, that the order of May 26, 1959 in suit does 
not authorize operation of the PRDC plant but only the com- 
pletion of construction of its structure, facilities and equipment 
(Tr. 7025-7031). 

Before operation can be commenced, before any fissionable 
material whatever can be introduced into the PRDC plant, a 
number of events must occur. PRDC must complete its pres- 
entation of studies and investigations of reactor design and 
hazards in compliance with the Commission’s order (Tr. 7025- 
7026, 7029-7030). This material will be studied and reported 
upon by the Advisory Committee on Reactor Safeguards and 
by the Commission’s staff, and will be served upon the peti- 
tioners. Tr. 7025; Section 182(b), 42 U.S.C. 22382(b); 10 CFR 
2.730. The Commission has reserved jurisdiction to reopen the 
proceedings for further evidence (Tr. 7026, 7031) and, before 
an operating license will be issued, a further public hearing will 
be held on the safety issues (among others). Section 189(a), 
see n. 9 supra; Tr. 7024. 

The Commission has further shown that it will subject the 
final PRDC design and plans to the most strict scrutiny, will 
require a definitive answer to the unresolved questions concern- 
ing the reactor’s safety and will issue an operating license only 
if it is satisfied that the reactor can be operated safely (Tr. 
6938, 6956, 6983, 6987, 7024, 7028, 7030-7031). At such future 
stage in the administrative proceeding, if safety is not clearly 
established, the Commission will refuse to permit PRDC to 
operate or will delay any operation until further investigations 
are undertaken and completed. If the meltdown investigation 
proves inconclusive, for example, the Commission will recon- 
sider the need for test operation of a prototype at another 
location (Tr. 7018). Since we must assume that the Commis- 
sion will effectively carry out its intentions (and petitioners 
nowhere intimate otherwise), there is in this Court’s words 
no “present and immediate, or ... looming unavoidable 
threat” that the PRDC plant will be authorized to operate 
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on the basis of the record now in suit. Cf. Cincinnati Gas & 
Electric Co., 101 App. D.C., at 7, 246 F. 2d at 694.7 

If the current research program reaches the anticipated fa- 
vorable conclusions, the applicant will be licensed to operate. 
But this does not indicate present aggrievement. On the con- 
trary, petitioners may then be entirely satisfied with the deci- 
sion reached. As this court recently stated in dismissing a 
petition for review, “It may well be, for all we are shown, that 
the [Commission’s] ultimate action will completely dispel 
every prospective fear voiced bythe protest and the complaint.” 
Associatad Banning Co. v. United States, 101 App. D.C. 151, 
155, 247 F. 2d 557, 561. The likelihood of this outcome is 
already foreshadowed, as we noted supra, pp. 19-20, by peti- 
tioners’ failure to challenge the Commission’s findings thus far 
on the safety issues. 

This case, then, exemplifies the desirability of the policy 
enunciated by the Supreme Court, and adopted by this Court 
for judicial review provisions like the one in suit, that “Espe- 
cially where governmental action is involved, courts should 
not intervene unless the need for equitable relief is clear, not 
remote or speculative. * * * Courts should avoid passing on 
questions of public law even short of constitutionality that are 
not immediately pressing.” Eccles v. Peoples Bank, 333 
US. 426, 431-482; See California Oregon Power Co. v. Fed- 
eral Power Commission, 99 App. D.C. at 270, 239 F. 2d at 
433; Cincinnati Gas & Electric Co. v. Federal Power Commis- 
sion, 101 App. D.C. at 7, 246 F. 2d at 694.7 The merits of 

” The effectiveness of the Commission’s intentions may be illustrated by 
two recent rulings. After an intermediate decision by a hearing examiner 
on an application for a testing reactor operating license, the Commission 
ordered the proceeding reopened for final inspection and a further hearing 
upon it. Westinghouse Electric Corp., Docket No. 50-22, May 6, 1959. When 
an operating license for a power reactor was issued to the Commonwealth 
Edison Co., the Commission first permitted operation only up to 1,000 kilo- 
watts of heat. After additional hearings, operation up to 315,000 kilowatts 
has been allowed. Commonwealth Edison Co., Docket No, 50-10, September 
14, 1959, November 3, 1959. Further hearings will precede operation at 
full power, 630,000 thermal kilowatts. 

™ Eocles v. Peoples Bank was an action for declaratory judgment. This 
Court held, in California Oregon Power Co. and Cincinnati Gas ¢ Electric 
Co., that the same standard governs the construction of statutes providing 
review of “final” administrative orders on the petition of “aggrieved” 
parties. 
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this case will become “immediately pressing” with regard to 
petitioners only in the unlikely event that they become ag- 
grieved by the outcome of further proceedings in which they 
may icipate as parties. Since there is no present aggrieve- 
ment, the petition for review should be dismissed.* 


IL The Atomic Energy Commission properly affirmed and con- 
tinued in effect the PRDC construction permit upon its 
findings on the issues of reactor safety, which satisfied the 
Atomic Energy Act and regulations 


The decision of the Commission, affirming and continuing in 
effect the PRDC construction permit, rests upon its view that 
the Atomic Energy Act and regulations authorize—and the 
state of nuclear technology requires—that different standards 
be applied to the issuance of construction permits and operat- 
ing licenses for power reactors. Its normal licensing policy, 
illustrated by this case, is to issue provisional construction per- 
mits on the basis of a reasonable assurance that, the general type 
of reactor can be constructed and operated safely at the pro- 
posed site, and that all design safety problems not yet resolved 
will be favorably resolved by further theoretical and experi- 
mental studies. Applicants are put on notice that further tech- 
nical information is required, to be submitted as the details of 
reactor design crystallize and its safety features can be finally 
analyzed. Issuance of an operating license depends upon the 
subsequent submission of a final hazards summary report, and 
other material, and upon a determination that the final design 
is proper and that operation of the reactor will not endanger 


asa matter of fact. 

Of course, aggrievement does not arise from the fact that petitioners may 
be correct on the merits and are unnecessarily required to continue the 
administrative proceeding. Cf. Allen v. Grond Central Aircraft Co., 3AT 
U.S. 585, 540. 
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the public health and safety. Supra, pp. 8-9, 11-15; see 10 
CFR 50.35, discussed infra, pp. 32-35. 

At the:same time, the Commission has recognized the de- 
sirability of determining the safety issues as early as practica- 
ble in the licensing proceeding. As the Joint Committee was 
told in 1956, in the “ideal situation”, all hazards information 
would be available and evaluated before issuance of a con- 
struction permit* This ideal situation has been reached in 
certain small research reactors; since they. are “virtually pro- 
duction line items” (Tr. 6955), the Commission is able to issue 
non-provisional permits, containing an initial finding as to the 
safety of the particular design.” 

The same approach has not been feasible for any of the 
large-scale power reactors (listed supra, n. 2) or for many 
research and testing reactors and the Commission’s utilization 
of provisional permits in these cases is a necessary feature of 
the present pioneering stage. The policy avoids great delay; 
the Commission estimated that several years were saved on the 
PRDC project by “proceeding with construction and further 
research and development simultaneously” (Tr. 7022). More- 
over, especially with the large-scale power reactors, construc- 
tion is an essential part of development. As was testified, 
“Practically all advanced technological developments take place 
with a sort of combined construction and research and develop- 
ment and necessary dovetailing of these things” (Tr. 3278, 
quoted by the Commission, Tr. 6983). 

Petitioners evidently recognize the force of these policies, 
for they take pains to assert that they do “not mean that 
the information necessary for the issuance of a construction 
permit must be of a nature to justify the issuance of an oper- 
ating license.” (Pet. brief, pp. 17, 23; compare Tr. 6952). 
However, the only different evidence suggested for the oper- 
ating license stage consists of “changes resulting from the 


* Hearings on Governmental Indemnity before the Joint Committee on 
Atomic Energy, 84th Congress, 2nd Session, p. 62. See infra, p. 37. 

* See Massachusetts Institute of Technology, Docket No. 50-20; Aerojet- 
General Nucleonics, Docket Nos. 50-15, 50-82, F-44, 50-58, 50-88, 50-90, 
50-91. Although the statutory discretion over licensing of operation. still 
remained, these applicants were in effect assured of a license if their -con- 
straction conformed with advance specifications. 
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passage of time” (e.g. new personnel) or “unforeseen develop- 
ments” which require denial or delay of a license (Pet. brief, 
pp. 17, 24). Despite their disclaimer, therefore, petitioners 
persist in denying any room for development of affirmative 
proof of safety during construction. 

As the Commission correctly understood (Tr. 6939, 6952), 
petitioners’ case boils down to an attempt to impose upon 
the issuance of construction permits all the safety standards 
which are applicable to operating licenses. They seek to make 
mandatory a procedure which the Commission, in its discretion, 
reserves for the unusual “ideal” situation and which it has not 
been able to employ for any of the five developmental power 
reactors authorized to date. We submit that petitioners’ argu- 
ment is refuted by the terms of the Atomic Energy Act, the 
legislative history, the Commission’s regulations and the neces- 
sities of the present stage of development of nuclear power, 
recognized by Congress and the Commission. 

The Commission’s use of provisional construction permits in 
the case of large-scale developmental reactor projects has been 
followed both before and after the issuance of the PRDC con- 


struction permit, with the full knowledge and approval of 
Congress. Any other construction of the statute would have 
frustrated the congressional intent to develop the American 
atomic energy industry, consistent with the high standards of 
health and safety contained in the statute and fully imple- 
mented by the Commission in its regulations and decisions. 


A. The terms of the Atomic Energy Act of 1954 and its legislative history 
sustain the Commission’s authority to establish reasonable standards 
for the issuance of construction permits 


1. The Atomic Energy Act of 1954, by its terms, establishes 
a clear dichotomy between the standards applicable to con- 
struction permits and to operating licenses. Section 104 gen- 
erally authorizes issuance of licenses for power reactors in the 
research and development stage and requires that the Com- 
mission’s licensing procedures shall “promote the common 
defense and security and * * * protect the health and safety 
of the public”. Section 104(b), (d). This general provision 
is implemented later in the Act by establishment of the two- 
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step procedure, for construction permits and operating 
licenses, which controls this case. 

Section 185, 42 U.S.C. 2235 provides: “All applicants for 
licenses to construct or modify production or utilization fa- 
cilities shall, if the application is otherwise acceptable to the 
Commission, be initially granted a construction permit.” 
Issuance of the construction permit is thus part of the licensing 
process. However, Section 185 shows the permit’s limited 
function. On one hand, the section prescribes no specific 
standard for the issuance of construction permits. On the 
other hand, it goes on to vest in the Commission wide control 
over the subsequent allowance of operation. 

Section 185 directs that aside from construction in con- 
formity with the permit and the filing of additional informa- 
tion to bring the application up to date, the issuance of a 
license depends upon the Commission’s finding “that the fa- 
cility * * * will operate in conformity with the provisions 
of this Act and of the rules and regulations of the Commis- 
sion, and * * * [upon] the absence of any good cause being 
shown to the Commission why the granting of a license would 
not be in accordance with the provisions of this Act * * stk 
The Commission is directed by this language, to oversee care- 
fully the conversion of the permit to an operating license. As 
far as the mandatory effect of Section 185 is concerned, the 
ultimate burden to determine safety and other licensing re- 
quirements has been placed upon the distinct later stage when 
an operating license is considered.”* 

2. The statutory reliance on the operating license stage is 
made doubly clear by Section 182, 42 U.S.C. 2282, dealing 
with license applications. Section 182(a) requires all license 
applications to contain such information as the Commission 


™ Section 185 sets out a general “good cause” standard for the operating 
license stage. As we further show, p. 2g, Section 182(a) specifies oper- 
ating license considerations in terms of conformity with the common de- 
fense and security and protection of the public health and safety, the 
identical terms used in Section 104(b), (d). 

Section 185 concludes: “For all other purposes of this Act, a construction 
permit is deemed to be a license”. The legislative history, infra, n. 29, 
shows that this provision is meant to assure the applicability of certain 
procedural requirements. It does not shift the burden of definitive findings 
from the operating license stage. 
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may require concerning the applicant’s technical and financial 
qualifications, his character and citizenship and any. other 
qualification deemed appropriate. Section 182(a) continues: 


In connection with applications for licenses to operate 
production or utilization facilities, the applicant shall 
state such technical specifications, including information 
of the amount, kind, and source of special nuclear mate- 
rial required, the place of the use, the specific character- 
istics of the facility, and such other information as the 
Commission may, by rule or regulation, deem necessary 
in order to enable it to find that the utilization or pro- 
duction of special nuclear material will be in accord with 
the common defense and security and will provide ade- 
quate protection to the health and safety of the public. 
Such technical specifications shall be a part of any 
license issued * * * [Italics added.] 


These findings of accordance with the common defense and 
security and protection of public health and safety are in the 
same terms as those prescribed by the basic authority for re- 
search and development licenses in Section 104 (b), (d). Sec- 
tion 182(a) shows, therefore, that the Section 104 findings are 
directed for the operating license stage; they are explicitly 
related to issuance of “licenses to operate production or utiliza- 
tion facilities”. In contrast, Section 185 states that construc- 
tion permits represent the initial stage of applications “for 
licenses to construct or modify [but not to operate] production 
or utilization facilities”. 

As a matter of practice, applicants have usually combined 
in one paper their applications to construct and tooperate. At 
a later production-line stage in nuclear power development, 
however, it is conceivable that manufacturers of power reactors 
would obtain licenses to construct while utilities, purchasing 
the reactors, would separately apply for licenses to acquire and 
operate them.** In any event, even when the application is 

™ This development is already taking place in the field of research reac 
tors. In the proceedings cited in n. 24, supra, Aerojet-General Nucleonics 


obtained construction permits for research reactors, and, for those com- 
pleted, Aerojet obtained operating licenses to enable it to check on satis- 


29 


for construction and operation, the language of Sections 182 
and 185, taken together, establish that the statute requires 
safety of operation to be definitively determined at the oper- 
ating licensing stage. Reasonable safety standards which 
should be applied to the initial stage, the issuance of construc- 
tion permits, have plainly been left by the Act to be supplied 
by the respondent Commission, under its power to“make * * * 
such rules and regulations as may be necessary to carry out the 
purposes of this Act.” Section 161(p), 42 U.S.C. 2201 (p). 

3. This conclusion from the statutory text is amply con- 
firmed by comparison with the Federal Communications Act, 
the apparent precedent for the Section 185 construction permit 
procedure.*” Section 319(c) of the Communications Act, 47 
US.C. 319(c), provides that a license to operate 4 radio sta- 
tion shall be issued to the holder of a construction permit 
upon completion of construction, compliance with the permit, 
and upon the finding “that no cause or circumstance arising 
or first coming to the knowledge of the Commission since the 
granting of the permit would * * * make the operation of 
such station against the public interest.” Since after issuing 
@ permit the Federal Communications Commission is limited 
to. consideration of subsequent negative evidence, clearly the 
affirmative case for an operating license must be completed 
before a construction permit is issued. Under that provision, 
an application for a permit is “in substance” an application 
for an operating license. Ashbacker Radio Co. v. Federal 
Communications Commission, 326 US. 327, 328 n. 1, Con- 
gress deliberately departed from this Communications Act 
model when it authorized the respondent Commission to con- 
sider “any good cause shown” as grounds for denying con- 
version to an operating license (Section 185). Congress was 
aware of the special problems in the licensing of nuclear reac- 


factory operation. Various universities were then licensed to acquire, 
possess and operate them. See Docket Nos. 50-48, 50-58, 50-59, 50-60, 
50-64, 50-72, 50-77, 50-80, 50-84, 50-98, 50-106, 50-112, 50-114. 

* See Hearings on S. 3823 and H.R. 8862 before the Joint Committee on 
Atomic Energy, 88d Cong., 2d Sess, pp. 117-118, 2 Leg. Hist. 1751-1752; 
Marks & Trowbridge, Framework for Atomic Industry, p. 76 (1955) ; 
Green, “The Law of Reactor Safety” 12 Vanderbilt L. Rev. 115, 122. See 
also Pet. brief, p. 28. 
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tors and of the scientific and technical developments required. 
Therefore, Congress must have realized, and intended, that, 
in appropriate cases such as the PRDC project, definitive find- 
ings on public health and safety could only be made at the 
operating licensing stage. The Commission has implemented 
the manifest intent of Congress by the licensing policy in suit. 

4. The legislative discussion leading up to the passage of 
the Atomic Energy Act of 1954 further corroborates the above 
meaning of the Act and the policy behind it. 

Petitioners (Brief, pp. 17-18) refer to the position taken at 
the 1954 Hearings by various witnesses, that persons investing 
in construction of facilities under construction permits would 
want assurance that they will receive authorization to operate. 
But the opposite inference follows as to the meaning of the 
Act. Petitioners ignore the fact that each of those witnesses 
was criticizing the provisions of the Act as drafted—and as 
eventually enacted—for failing to give the desired assurance. 

Indeed, two of the cited witnesses (representing a utility 
group and a bar association committee) explicitly asked that 
Section 185 be amended to delete the “absence of good cause 
shown” from the conditions upon conversion to an operating 
license. Their argument (similar to that of petitioners) was 
that all “fundamental” determinations should be made prior 
to construction, leaving only compliance with the construction 
permit to be shown at the operating license stage. Hearings on 
S, 3323 and H.R. 8862 before the Joint Committee on Atomic 
Energy, 83rd Cong., 2nd Sess., pp. 226-227, 417, 2 Leg. Hist. 
1860-1861, 2051. 

The Chairman of the Dow Chemical-Detroit Edison Asso- 
ciates, in the passage quoted by petitioners and elsewhere, 
voiced the same complaint—that Section 185 gives no assur- 
ance of a license upon completion. Hearings, id., 83rd Cong., 
2d Sess., pp. 113, 117-119, 2 Leg. Hist. 1747, 1751-1753. Peti- 
tioners quote Representative Cole, the Joint Committee Chair- 
man, who then commented that under the Act as drafted, the 
Commission could set forth all the specifications in a construc- 
tion permit and grant a license upon compliance with them. 
Immediately thereafter, however, ina statement omitted by pe- 
titioners, the witness pointed out that “the terms of the 
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construction-permit section would need a little amendment” 
to make this objective a statutory provision. Hearings, id., 
p. 119, 2 Leg. Hist. 1753. 

The refusal of Congress to accede to these requests for amend- 
ment manifests, we believe, the clear intent to retain the pro- 
cedure criticized and to authorize the Commission to make 
definitive determinations at the operating license stage. Cf. 
Ivanhoe Irrigation District v. McCracken, 357 U.S. 275, 293; 
United States v. Bergh, 352 U.S. 40, 46-47. Of course, as Rep- 
resentative Cole anticipated, and as we pointed out earlier, p. 
25, the Commission does—and will continue to—make initial 
safety determinations before the issuance of construction per- 
mits in the few situations possible in the existing state of the 
art. In doing so, however, the Commission applies its own 
licensing policies and regulations. The Act equally authorizes 
the Commission to issue provisional construction permits, like 
the one in this case.” 

5. Moreover, in passing the 1954 Act, Congress demonstrated 
its awareness of the “practical problems of administration” 


™YIn the cited cases, the Supreme Court relied upon the failure of subse- 
quent amendment, after passage of the relevant statutes, as showing the 
intent of Congress. Refusal to alter a draft provision constitutes control- 
ling legislative history a fortiori. 

Petitioners cite a statement in the committee report that Section 185 
“requires” the issuance of a license if construction is carried out in com- 
pliance with the permit (Pet. brief, pp. 19, 27). That this carries no weight, 
in view of the terms of the Act and its legislative background, has been 
noted by Green, “The Law of Reactor Safety,” 12 Vanderbilt L. Rev. 115, 
128, n. 30; see Marks & Trowbridge, Framework for Atomic Industry 
(1955), pp. 76-77. 

* Nor is a different conclusion suggested by the discussion of the licensing 
procedure initiated by Senator Humphrey, which included the statement 
that a construction permit was equivalent to a license (Pet. brief, pp. 19- 
20). This remark must be read in its context of a controversy over par- 
ticipation by public bodies in atomic power development. Senator Hum- 
phrey believed that the issuance of a construction permit and the investment 
in a plant would effectively foreclose the choice of licensee and, there- 
fore, procedural safeguards should apply to the permit stage. He was 
satisfied by the amendments to the draft bill which provided for judicial 
review of the granting of a permit and which required notification to reg- 
ulatory agencies, municipalities, cooperatives and others prior to the issu- 
ance of commercial power reactor licenses, as well as preferred considera- 
tion of conflicting applications by public or cooperative bodies. Sections 
182 (c), (ad), 189. See 100 Cong. Rec. 10398, 10745-10747, 11157, 11566, 3 
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which required the allowance of discretion in the Commission 
and which, as the Commission said (Tr. 6957), underlie the 
development and use of the provisional construction permit 
procedure. There was no doubt that Congress was dealing 
with the early steps of a nascent industry. As the committee 
reports noted, “Many technological problems remain to be 
solved before widespread atomic power, at competitive prices, 
is a reality.” S. Rept. 1699, 88rd Cong., 2nd Sess., p. 3, 1 Leg. 
Hist. 751; H. Rept. 2181, 83rd Cong., Qnd Sess., p. 3, 1 Leg. 
Hist. 999. 

Commission representatives and others described the difficult 

problems that lay yet ahead Congress was told of the five 
major designs proposed for power reactors (including the fast 
breeder) which would be studied, tested and embodied in exper- 
imental, pilot and large-scale plants in the following years. 
This was a “research and development” stage. Hearings on 
S. 3323 and H.R. 8862 before the Joint Committee on Atomic 
Energy, 88rd Cong., 2nd Sess., pp. 493-494, 565-572, 594, 2 Leg. 
Hist. 2127-2128, 2203-2210, 2232; 100 Cong. Rec. 10279, 10432- 
10435, 10595, 11021, 3 Leg. Hist. 3234, 3253-3256, 3320, 2873. 
Release of Joint Committee on Atomic Energy, July 30, 1954, 
1 Leg. Hist. 1622. Petitioners’ counsel in this case, testifying 
for the C.1.0. in 1954, recognized the rudimentary state of the 
art and the need to get started, agreeing with a committee 
member’s statement that “unless you build the first reactor, 
you will not improve the second, and unless you improve the 
second you will not refine the third * * *” Hearings, id., p- 
492, 2 Leg. Hist. 2126. The PRDC power reactor is just such 
a pioneering step and its development has been fostered by the 
Commission’s licensing policy challenged in this suit. 
Leg. Hist. 2849, 3378-3375, 3528, 3759. Surely this does not detract from 
the Congressional understanding that substantive safety judgments as dis- 
tinguished from the choice of a licensee—are not required to be definitively 
determined at those initial stages. 

Significantly, the above discussion contained the only reference in the 
legislative history to the possibility that pressure is generated by con- 
struction. There is nothing whatever to support petitioners’ view that 


Congress feared any pressure as regards safety of operation, just as there 
is nothing to suggest any such pressure in this case (n, 14, supra). 
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B. The Commission’s use of provisional construction permits is a valid 
administrative implementation of the Act and has been ratified by 
Congress 
1. The Commission’s licensing policy in suit is embodied in its 

regulations. Section 50.35, 10 CFR, already cited supra, p. 
24, provides for the issuance of construction permits “on a 
provisional basis” in a situation “[w]here, because of the na- 
ture of a proposed project, an applicant is not in a position to 
supply initially all of the technical information otherwise re- 
quired to complete the application.” A provisional permit is 
issued on the basis of “information sufficient to provide reason- 
able assurance that a facility of the general type proposed can 
be constructed and operated at the proposed location without 
undue risk to the health and safety of the public and that the 
omitted information will be supplied.” Conversion of this 
permit to a license is contingent, as we have seen, upon later 
production of the omitted information “and an evaluation by 
the Commission that the final design provides reasonable as- 
surance that the health and safety of the public will not be 
endangered.” 

We submit that what has been shown thus far establishes 
the validity of this regulation. Safety standards for the issu- 
ance of construction permits clearly are matters for the Com- 
mission to determine under its authority to “make * * * such 
rules and regulations as may be necessary to carry out the 
purposes of this Act.” Section 161(p), 42 U.S.C. 2201(p). 
This has been demonstrated by the terms of the Atomic En- 
ergy Act and its legislative history, supra, pp. 26-32. It is 
further sustained as the authoritative interpretation of the 
respondent Commission, the administrative body to which 
Congress has committed the execution of the atomic energy 
program. Particularly, the Court should follow such “con- 
temporaneous construction of a statute by the men charged 
with the responsibility of setting its machinery in motion, of 
making the parts work efficiently and smoothly while they 
are yet untried and new.” Norwegian Nitrogen Products Co. 
v. United States, 288 US. 294, 315; United States v. American 
Trucking Association, 310 U.S. 534, 549; Federal Housing Ad- 
ministration v. The Darlington, Inc., 358 U.S. 84, 90. 
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Furthermore, the rule is that regulations issued under ex- 
press statutory authority, as in Section 161(p), are valid unless 
unreasonable or plainly inconsistent with the Act. Fawcus 
Machine Co. v. United States, 282 U.S. 375, 378. Section 
50.35 is obviously reasonable and consistent. It carries out 
the Congressional distinction between the issuance of construc- 
tion permits and operating licenses (pp. 29-31, supra). It pre- 
scribes safety standards for provisional construction permits 
on the basis of the developmental nature of nuclear power 
technology, of which Congress was aware (pp. 31-32, supra). 
Moreover, rather than constituting “unbridled discretion” 
(Pet. brief, p. 29), the standards of Section 50.35 go as far 
as possible, at a time when complete safety specifications can- 
not be fixed in advance, to assure that the reactor being built 
will prove to be safe and that the Commission will be able to 
authorize its operation. By this means, the Commission car- 
ries out its obligation “to encourage maximum scientific and 
industrial progress” and “to encourage widespread participa- 
tion in the development and utilization of atomic energy for 
peaceful purposes to the maximum extent consistent with the 
common defense and security and with the health and safety 
of the public.” Section 3 (a), (d), 42 U.S.C. 2013 (a), (d). 
See pp. 2, 24-25, 32, supra. 

2. There is no basis whatever to petitioners’ further conten- 
tion that Section 50.35 itself does not authorize provisional 
construction permits because it requires an initial finding of 
reasonable assurance—not a provisional finding—that the pro- 
posed facility can be constructed and operated safely (Pet. 
brief, pp. 25-26). Petitioners’ premise is an incorrect state- 
ment of the regulations. Section 50.35 requires, for a per- 
mit, only reasonable assurance concerning “a facility of the 
general type propose ” Tn other words, it was essential for 
the Commission here to find, as it did, that a fast breeder re- 
actor presented no inherent hazards or insoluble problems (Tr. 
6983, 7015), rejecting petitioners’ contrary view (Tr. 6301, 
6316, 6326). Evaluation of the safety of the particular re- 
actor’s “final design” and completed technical information, 
including the hazards reports, is by the express terms of Sec- 
tion 50.35 left to a later stage. This is, of course, what the 
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regulation means when it speaks of “a construction permit on 
2 provisional basis.” 

Even if there were doubt as to the plain meaning of Section 
50.35, it must be resolved in favor of the construction consist- 
ently placed upon it by the respondent Commission. The 
agency’s interpretation of Congressional intent is persuasive, 
as we have shown supra, p. 33; its interpretation of its own 
regulations is entirely controlling unless plainly erroneous. 
Bowles v. Seminole Rock Co., 325 U.S. 410, 414; Western 
Union Telegraph Co. v. United States, 217 F. 2d 579, 581-582 
(C.A. 2); Woods v. Macken, 178 F. 2d 510, 513 (C.A. 4). 

3. Not only did Congress in the 1954 Act authorize the li- 
censing policy in suit, and anticipate the factors upon which it 
is based, but Congress has since in effect ratified that policy. 

The Supreme Court has found Congressional approval of 
administrative construction and action when, following full 
notice, Congress made no attempt to reverse the agency in 
subsequent legislation and appropriation of funds. The in- 
ference has been found particularly compelling when a Con- 
gressional committee exercises close supervision over the 
agency’s activities, as in Ivanhoe Irrigation District v. Mc- 
Cracken, 357 U.S. 275, 292-294 (reclamation projects); Pan- 
ama Canal Co. v. Grace Line, Inc., 356 US. 309, 318-319 
(Panama Canal); Brooks v. Dewar, 313 US. 354, 361 
(grazing permits). 

The relation of the Atomic Energy Commission with the 
Joint Committee on Atomic Energy certainly falls within the 
rule governing agencies which are “on close terms with its 
committees, reporting to the Congress, airing its problems be- 
fore them, looking to Congress for guidance and direction” 


30 An administrative agency is obliged to comply with its regulations and 
not disregard them (the cases cited in petitioner’s brief, pp. 26-27) but 
is likewise under a duty to construe those regulations and its construction 
is controlling, as shown by the cases cited in the text. 

No different result flows from the regulations other than Section 50.35 
relied upon by petitioners. Section 50.40 sets forth generally the standards 
applicable to safety (among other matters) as does Section 104 of the Act. 
Section 50.35 plainly supplements this procedure and permits the provi- 
sional issuance. Petitioners’ interpretation would make Section 50.35 a 
nullity. In addition, petitioners cite parts of Section 50.55 which are 
drawn from Section 185 of the Act; we have already shown that the statu- 
tory provisions do not argue against our view. 
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(Panama Canal Co. v. Grace Line, Inc., 356 US. at 318-319). 
Indeed, the Atomic Energy Act requires the respondent to 
“keep the Joint Committee fully and currently informed with 
respect to all of the Commission’s activities” and explicitly 
directs the Joint Committee to “make continuing studies of 
the activities of the Atomic Energy Commission and of prob- 
lems relating to the development, use, and control of atomic 
energy”, and to conduct hearings at the start of each Congres- 
sional session on the “development, growth, and state of 
the atomic energy industry.” Section 202, 42 U.S.C. 2252. 
Aside from statutory hearings and informal communications, 
the Joint Committee exercises jurisdiction over all bills dealing 
with the atomic energy program (Section 202, 42 U.S.C. 2252). 
In the five and one-half years since passage of the Act in 1954, 
Congress has amended the Act or otherwise affected the Com- 
mission’s operations in 15 statutes, reported out by the Joint 
Committee, and has made regular authorizations and appro- 
priations of funds for use of the Commission.” 

During this period, Congress was repeatedly told of the prac- 
tice of issuing provisional construction permits, and the reasons 
behind it. In 1956, before the Commission’s regulations were 
promulgated, Harold L. Price, Director of the Division of 
Civilian Application (now Director, Division of Licensing and 
Regulation), described the provisional construction permit in 
the hearings under Section 202, as follows: 


What we have done is set up a procedure under which 
applicants can make their preliminary submissions to 
the Commission and then we would, so to speak, work 
along with them as fast as we are satisfied that the gen- 
eral design concept and the location of the facility 
appear to be all right. We would go ahead and issue a 


“In addition, certain decisions of the Commission must sit before the 
Committee for specified periods before they may become effective. Sec- 
tions 51, 58, 61, 123 (c), (d), 42 U.S.C. 2071, 2078, 2091, 2153 (c), (d). 
The Commission must also report annually on the operation of indemnifica- 
tion of liability for nuclear incidents, and on any such incidents. Section 
170(i), 42 U.S.C. 2210(i). A general annual report of the Commission’s 
activities is required by Section 251, 42 U.S.C. 2016, 

“Congressional action up to December 1959 is compiled in Joint Com- 
mittee on Atomic Energy, Atomic Energy Legislation through 86th Congress, 
1st Session (Joint Committee Print, 1960), pp. 81-119, 134-141, 195-205. 
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construction permit as the statute permits, which would 
have to be conditional, of course, conditioned upon their 
satisfying the various hazards problems that they will 
have to deal with * * * [I]t is pretty clear that all of 
those matters will not finally be resolved until about 
the time the reactor is going into operation, because 
their designs will change, and they will run tests. 
Tr. 6959; Hearings on Development, Growth and State of the 
Atomic Energy Industry before the Joint Committee on 
Atomic Energy, 84th Congress, 2nd Sess., p. 106. The reason 
for this procedure was the “substantially unique” nature of 
each power reactor and the technical problems which could 
only be resolved “on a case-by-case basis.” Tr. 6959, 6961; 
Hearings, id., pp. 106, 133. 

Three months later, testifying at other hearings, Mr. Price 
observed that in the “ideal situation” all hazards information 
would be available, and evaluated, before issuance of a con- 
struction permit. “Such ideal conditions, of course, do not 
exist today.” For that reason, to cope with “experimentation 
and development,” the Commission’s regulations allow for 
“provisional construction permits,” which were again de- 
scribed to the Joint Committee. Mr. Price emphasized the 
strict safety finding required before conversion to an operating 
license and pointed out: “This is the type of construction 
permit that we will probably have to issue for all of the power 
demonstration reactors, and even for many of the research, 
testing and medical reactors, for the next few years.” Hear- 
ings on Governmental Indemnity before the Joint Committee 
on Atomic Energy, 84th Cong., 2nd Sess., pp. 62-63, 65.” 
= The Commission's General Manager, K. E. Fields, then testified that, 
despite its conditional nature, the permit is of value to the applicant since 
it authorizes him to construct without violating the Act, in most cases it 
tells him that he is technically and financially qualified, it establishes the 
class of the future license, and it assures that fuel will be available and 
that the site of itself is satisfactory. Mr. Fields continued: “From the 
hazard standpoint, the issuance of a conditional construction permit means 
that based on existing information it is our opinion that it will be possible 
for the designers of the reactor to resolve any existing design and op- 
erational uncertainties in such a way that when the final design and op- 
erating procedures of the reactor, including its containment, are evaluated, 


they will be found to offer no unacceptable hazards.” Hearings, id., pp. 
63-64. 
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In 1958, the same approach was re-emphasized to the Joint 
Committee by Dr. C. R. McCullough, then Chairman of the 
Advisory Committee on Reactor Safeguards. Because each 
large reactor is a “new type,” “it is impossible to give a con- 
struction permit which can then be guaranteed to be converted 
into an operating license,” despite the applicant’s desire for 
such arrangement. The solution, he said, was to issue “condi- 
tional” permits and examine the developing design “step by 
step and keep informed each step of the way.” The Vice Chair- 
man of the Advisory Committee, Dr. Reuel C. Stratton, then 
pointed out that safety evaluation is developed during con- 
struction and that “in general these large plants take so long 2 
time to be constructed that much of the safety requirements are 
met well within the projected area of time.” Hearings on De- 
velopment, Growth and State of the Atomic Energy Industry 
before the Joint Committee on Atomic Energy, 85th Cong., 
Qnd Sess., pp. 119-121, 128, Tr. 6962-6964; see also Hearings 
on Operation of AEC Indemnity Act before the Joint Com- 
mittee on Atomic Energy, 85th Cong., 2nd Sess., pp. 56-57. 

These repeated and full disclosures were made, as we have 
shown, during a period of “subsequent and continuing action 
by the Congress.” See Ivanhoe Irrigation District v. Mc- 
Cracken, 357 U.S. 275, 293. We submit that, inescapably, 
“Such a record constitutes ratification of administrative con- 
struction.” 357 U.S. at 293; cases cited supra, p. 35. 


C. The Commission’s findings in this case satisfied the requirements of 
the regulations 


Finally, petitioners challenge the sufficiency of the Commis- 
sion’s findings under Section 50.35 of the regulations. They 
quote two of the findings below which stated reasonable as- 
surance of safety “for the purposes of this construction per- 


* Petitioners (Brief, p. 22) cite cases for the proposition that subsequent 
statements by members of Congress of what a prior statute means does not 
constitute (and cannot override) that statute’s legislative history. But 
this does not impair the doctrine relied upon by respondents, that Congress 
can ratify later administrative construction, especially where a statute con- 
templated implementation under close Congressional supervision. More- 
over, the contemporaneous legislative history of the 1954 Act does not con- 
flict with the Commission’s view but leads to the identical conclusion, as 
we have shown. 
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mit” (Findings 22, 30, Tr. 7020, 7022) and assert that the 
Commission failed to make the finding required by the regu- 
lations and statement of issues, 7.e., without the quoted phrase 
(Pet. brief, pp. 8, 29-31). This is not so. 

In the first place the quoted phrase does not detract from 
the positiveness of the finding, but only points up the Com- 
mission’s distinction between the assurances of safety required 
for construction, and those required for operation. Through- 
out the opinion below, the Commission repeatedly developed 
this distinction and the grounds for its promulgation of Section 
50.35. The phrase used in the two findings was obviously 
intended to do no more than reemphasize the policy behind the 
two-step licensing procedure and the use of provisional per- 
mits. See pp. 11-15, supra. The resulting deviation from the 
precise wording of the regulation can hardly be considered 
ground for complaint. 

In any event, petitioners ignore the fact that at a number 
of other points, aside from the above two findings, the Com- 
mission stated its conclusion on the safety issues without the 
alleged qualification. The formal findings and conclusions 
were only in addition to those expressed in the opinion (Tr. 
7013) and the Commission’s opinion stated unambiguously 
that the first issue was being answered in the “affirmative” 
(Tr. 6971), and that the record gives “reasonable assurance 
that the reactor can be constructed and operated without 
undue risk to the health and safety of the public” (Tr. 6984). 
The latter finding did not expressly refer to the site but it was 
elsewhere made clear, in the opinion and formal findings, that 
the site is satisfactory if no credible accident could release sig- 
nificant quantities of fission products (Tr. 6985, 7019-7020). 
The Commission expressly found reasonable assurance that 
theoretical and experimental investigations, together with 
operating experience on other fast breeder reactors, will estab- 
lish prior to the completion of the PRDC reactor that it can be 
so operated (Tr. 7018-7019). Finally, the Commission 
formally found reasonable assurance that the investigations 
under way “will develop sufficient data to justify the issuance 
of an operating license” and that the technical information 
required to complete the PRDC application will be supplied 
(Tr. 7022-7023). 
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III. The Atomic Energy Commission properly affirmed and 
continued in effect the PRDC construction permit upon its 
findings on the issue of PRDC’s financial qualifications, 
which satisfied the Atomic Energy Act and regulations 


Under the Atomic Energy Regulations, as the Commission 
stated in its opinion, “an explicit condition to the issuance of 
a construction permit” is the financial qualification to engage 
in the proposed activities (here, construction of the reactor), 
10 CFR 50.40(b), and to receive an allocation of special nu- 
clear material, undertake its proposed use, and pay for its use, 
consumption or loss for a reasonable period of time, 10 CFR 
50.60(c)(2), 70.28(e). Tr. 6988-6989. Petitioners do not 
dispute the validity of these regulations under the Act. Their 
attack upon the sufficiency of the financial findings is limited, 
therefore, to the contention that the findings are not in the 
form required by the regulations. 

As with the safety determinations (supra, p. 38), petitioners 
first direct their attention to the wording of one of the formal 
findings which states “reasonable assurance” of financial qual- 
ification “[f]or the purpose of a provisional construction per- 
mit” (Tr. 7024; Pet. brief, pp. 45-46, 47). However, while the 
quoted phrases are not in the language of the regulations, it is 
again evident that the Commission meant no more than to em- 
phasize the limitations upon its financial rulings at this stage. 
It is unavoidable that “major elements of PRDC’s operating 
costs and revenues are, and can only be, speculative” and that 
the findings will have to be followed by verification of PRDC’s 
progress and experience. “Indeed, one of the purposes of the 
project is to ascertain costs and revenues in the operation of 
such a reactor” (Tr. 6992). Except for this necessary element 


*These requirements of financial qualification constitute “an explicit 
condition” because they are not modified by Section 50.35 of the regula- 
tions, supra, pp. 32-33, which permits provisional permits and subsequent 
submission of technical information, Le., on the safety issues. 

It should be noted that the financial qualification required for a con- 
struction permit under Section 50.40(b) is only for completion of con- 
struction of the plant. Subsequent operation of the reactor constitutes 
“the proposed use of special nuclear material” covered by Sections 50.60(c) 
(2), 70.23(e), and, under those sections, financial qualification for opera- 
tion need be shown only “for a reasonable period of time.” 
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of future supervision, the above finding stands in effect 
unqualified.** 

Moreover, petitioners again ignore other independent find- 
ings of the Commission which do not contain the quoted 
phrases. As already noted, the formal findings were only in 
addition to those expressed in the opinion (Tr. 7013). The 
opinion explicitly stated that the issue of financial qualifica- 
tions was being answered in the “affirmative” (Tr. 6971) and 
that the record establishes PRDC’s “financial qualification to 
construct and operate the proposed reactor, to receive an allo- 
cation of nuclear materials, and to pay Commission charges 
and prices therefor for at least a reasonable time after sched- 
uled start-up of the reactor, and certainly through the middle 
of 1963.” Tr. 6994-6995. See also, with respect to financial 
ability for construction and test operation, Tr. 6989-6991, 
7020-7021; with respect to financial ability for operation to 
1963, Tr. 6992-6995, 7021. 

Petitioners (Brief pp. 46-47) then urge that the period 
“through the middle of 1963” does not constitute the “reason- 
able period of time” for which PRDC must be financially quali- 
fied to operate and pay Commission charges, 10 CFR 50.60 
(c)(2), n. 35, supra. Of course, what is a reasonable period 
depends upon the surrounding circumstances.” Here, the 
Commission is dealing with a new type of large-scale power 
reactor, being advanced for research and development pur- 
poses. As noted, the cost and revenues are necessarily uncer- 
tain and, indeed, one of the purposes of this reactor is to de- 
termine its economic feasibility (Tr. 6992). Among the uncer- 
tainties, furthermore, is the Commission’s future determination 

. of the price at which it will purchase plutonium after June 30, 
1963 (Tr. 6992). Surely, any rule which extended much fur- 


* Petitioners’ disingenuous attempt to ignore the nature of this project 
is well illustrated by its criticism of the Commission’s order that PRDC 
should submit regular financial statements projected over ten years of 
operation and that financial qualification would be an issue in the proceed- 
ing for an operating license (Pet. brief, p. 47). Obviously, it is essential 
for the Commission to make certain that unfavorable experience does not 
alter PRDC’s financial qualification. 

* See, e.g., In re Sternderg, 300 Fed. 881, 884 (D. Conn.) ; Virginia Ass’n 
of Insurance Agents v. Commonwealth ex rel. Virginia Ins. Rating Bureau, 
187 Va. 574, 579, 47 S.E. 2d 401, 404. 
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ther into the future could not be warranted. Petitioners orig- 
inally demanded a showing of resources to meet “every 
conceivable contingency” during the 25-year license but, as 
the Commission noted, this “would make virtually impossible 
the construction of any developmental reactor” (Tr. 6993). 

Petitioners now assert that three years must be unreason- 
able because the Commission itself requested information gov- 
erning a 10-year operating period. However, while the 
Commission is seeking to obtain as much advance data as pos- 
sible (n. 53, supra), it is well established that the standard of 
financial qualification for granting a license is quite another 
matter. Thus, the Federal Communications Commission re- 
quests applicants to submit financial information regarding 
the first year of operation but, for licensing purposes, it has 
been satisfied with a financial qualification to operate for three 
months. E.g., Liberty Television, Inc., 18 R.R. 206, 208; * 
Community Telecasting Corp., 18 R.R. 143, 146; Peninsula 
Broadcasting Corp., 17 R.R. 875, 876. 

The experience under the Communications Act is instruc- 
tive in another important respect. The financial qualifica- 
tions of broadcasting licensees are examined, the Supreme 
Court has stated, because of the public interest in “the ability 
of the licensee to render the best practicable service.” Fed- 
eral Communications Commission v. Sanders Brothers Radio 
Station, 309 U.S. 470, 475. Such service will be voluntarily 
continued only if economically rewarding, since broadcasting 
licensees are engaged in a profit-making enterprise. Never- 
theless, the Communications Commission is satisfied by finan- 
cial commitments governing construction and brief initial 
operation and does not require willingness or ability to with- 
stand subsequent possible losses. E.g., Iredell Broadcasting 
Co., 13 R.R. 996, 1002-1003; Southeastern Enterprises, 22 
F.C.C. 605, 610, 13 R.R. 189, 145. 

In the instant case, the public interest is protected a fortiori. 
In the first place, the initial period covers several years of 
operation of the PRDC reactor, which in itself will provide val- 
uable information for the Commission’s Power Demonstration 
Reactor Program. Second, there is no risk that a failure of 


™ These citations are to Pike & Fischer’s Radio Regulation Service. 
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profit from the PRDC plant will move the applicant to aban- 
don the project after this initial period.” For, as petitioners 
recognize (Brief, pp. 41, 43), PRDC is not a profit-making en- 
terprise. See the corporate charter, Tr. 5137-5144; p. 3, 
supra. PRDC’s members consider this venture an invest- 
ment in research and development (Tr. 6956, 6995) and, as 
such, have met every need for funds (p. 44, infra). These 
facts further justify the Commission’s decision to rely upon 
financial qualifications covering the initial period of years for 
which plutonium revenue figures are available. We submit 
that operation up to mid-1963 constitutes operation for a rea- 
sonable period of time within the regulations. 


IV. The Commission’s findings of PRDC’s financial qualifica- 
tions were supported by substantial evidence 


Petitionemchallengeg, first, the sufficiency of the evidence to 
sustain the finding that PRDC was financially qualified to 
complete the construction of the reactor plant (Pet. brief, pp. 
33-35). The Commission relied upon PRDC’s proof of cash 
and firm commitments aggregating $49,448,000 in assets as 
against estimates of $44,020,000 in costs; upon a reasonable 
assurance that PRDC’s member companies will contribute 
additional funds, if necessary; and upon its conclusion that 
the actual costs were likely to exceed the estimates, but not “by 
an amount large enough to disprove PRDC’s financial qualifi- 
cation”. Tr. 6989-6991, 7020-7021. 

The complaint is that the construction costs were “grossly 
understated” (Pet. brief, p. 33). Combing the testimony of 
H. Monroe Radley, a witness for the Commission staff, peti- 
tioners present a list of items which the witness believed had 
been underestimated in PRDC’s figures. However, petitioners 
omit Radley’s conclusion, that the reactor will cost only “sev- 
eral million dollars” more than anticipated (Tr. 3303, 4352), 
i.e., well within PRDC’s resources.*” 

*” This does not mean that the project would, or should, continue beyond 
the period needed to obtain basic operating data despite unpredictable 
losses or if the reactor type demonstrates itself to be economically un- 
feasible. 

“ With 27% of labor and material on order, PDRC’s purchases were run- 


ning up to 7.4% above estimates (Tr. 3399). This would indicate an over- 
run of about $2,500,000 on direct and indirect plant costs (Tr. 6064). 
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Moreover, the Commission properly relied upon the ability 
of PRDC to obtain more funds from its members to meet any 
adverse contingencies. The members have the capacity to meet 
such needs, having assets exceeding two billion dollars. (Tr. 
3926-3927). Their willingness is shown by their affirmative 
response to @ previous request for additional commitment (Tr. 
4376) and was testified to by the chairman of PRDC’s Financial 
Committee, who is also the president of one of PRDC’s mem- 
bers (Tr. 507-509, 761-768, 826-827, 3392-3398, 3947). 

In any number of cases, other agencies have relied for finan- 
cial qualifications upon similar statements that persons were 
“willing and able” to provide further capital, if needed, made 
either by the applicant or by the potential lenders or investors. 
E.g., Parks Investigation Case, 11 C.A.B. 779, 790; Musical 
Heights, Inc., 17 R.R. 1104a, 1104¢; Southeastern Enterprises, 
22 F.C.C. 605, 610, 13 R.R. 189, 145. The rule is that it is not 
necessary to show legally-binding agreements, only sufficient 
evidence for a reasonable inference that the monies would be 
available. See Columbia Empire Telecasters v. Federal Com- 
munications Commission, 97 App. D.C. 112, 118, 228 F. 2d 459, 
460." 

Finally, petitioners contend that PRDC is not financially 
qualified to operate the reactor. They controvert the state- 
ment of income and expenditures submitted by PRDC for a 
projected ten-year operating period (Tr. 6071-6073) and upon 
a series of their own assumptions, they arrive at a “staggering” 
deficit of about $25,000,000 for ten years of operation (Pet. 
brief, pp. 36-40). 

The short answer to this argument is that it is not in point. 
The Commission has not made any findings with respect to the 
above ten-year period. As we have seen, supra, pp. 40-43, the 


4 See also Liberty Television, Inc., 18 R.R. 673, 675; Atlantic Coast Broad- 
casting Corp of Charleston, 26 F.C.C. 222, 230, 17 R.R. 531, 588; Great Lakes 
Television, Inc. 11 R.R. 845, 847; Midland National Life Insurance Co., 
4 BR. 1269, 1294; Reopened Mississippi Valley ¢ Southeastern States Cases, 
11 C.AB. 979. 

Contrary to petitioners’ statement, Columbia Empire Telecasters did not 
involve “pledged” support of the applicant but only (in this Court’s words) 
an “inference” which “was not unreasonable” that persons favoring a loan 
would guarantee it. In the other cases cited in the text, the evidence was 
even further removed from any conceivable pledge or legal obligation. 
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regulations required a showing of ability to operate for a rea- 
sonable period of time, and the Commission properly held that 
up to June 1963 was such a reasonable time. It found financial 
qualification to operate for this initial period in PRDC’s assets 
and financial projections, supplemented by the willingness and 
ability of PRDC’s members to support it. Tr. 6992-6995, 7021. 

We submit that this finding is supported by ample evidence. 
Up to June 1963, PRDC’s estimates appear dependable (Tr. 
6073). The Commission chose the June 1963 date because plu- 
tonium prices are firm up to then; by far the largest element 
in the losses supposed by petitioners is therefore excluded.** 
Since PRDC’s projections are further buttressed by the contin- 
uing support of its member companies, there can be no doubt 
that the initial period of operation is adequately provided for. 


V. Petitioners cannot now challenge the validity of the 
original issuance of the PRDC construction permit on Au- 
gust 4, 1956 


Petitioners seek to challenge the original issuance of the 
PRDC construction permit on August 4, 1956, on the ground 


that it did not contain certain findings (Pet. brief, pp. 48-50). 
We submit that at this stage, after hearings and upon review 
of a final decision on the construction permit, the 1956 situation 
may not be put in issue and the Court should not consider it. 
Under the present law, issuance of a construction permit for 
power reactors must be preceded by a hearing. Supra, p. 7. 
However, in August 1956, the Act provided only that the Com- 
mission should grant a hearing upon the request of interested 
parties in proceedings upon licenses or construction permits 
(Section 189, 68 Stat. 955) and the regulations provided for the 
filing of such requests within 30 days after issuance of a license 
or construction permit. 10 CFR 2.102. Judicial review was 
authorized only of “final orders” in such proceedings by 
“parties aggrieved.” Section 189(b); 5 U.S.C. 1032, 1034. 


“Yt should be noted that there is no sound basis for petitioners’ assump- 
tions with regard to the prices for plutonium after June 1963. Last year 
the Commission estimated the fuel value of plutonium at $12 per gram but 
stated that there has been no experience with plutonium as a fuel and 
“it is uncertain what the fuel value will turn out to be ten years hence” 
(Tr. 6992). This does not mean that the price “may well be less than $12 
per gram” (Pet. brief, p. 38), but that it is uncertain. 
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‘As in this case, therefore, the contemplated order of events 
was a3 follows: issuance of permit, request for hearing, hearing, 
final order and judicial review. Petitioners were required to 
proceed as they did before the Commission, and judicial con- 
sideration was predicated upon an administrative record. This 
procedure was in keeping with the traditional view that find- 
ings upon a record constitute an essential basis for judicial 
supervision of agency action. E.g., Securities and Exchange 
Commission v. Chenery Corp., 318 US. 80, 94-95. In the apt 
terms of the Supreme Court, referring to the statutes govern- 
ing another agency, “The provision for review thus relates to 
orders of a definitive character dealing with the merits of a 
proceeding before the Commission and resulting from a hearing 
upon evidence and supported by findings appropriate to the 
case.” Federal Power Commission v. Metropolitan Edison Co., 
304 U.S. 375, 384.“ 

The Commission correctly held, therefore, that the hearing 
and determination were all part of the proceedings on the 
construction permit (Tr. 6968-6969). Itis apparent that the 
original issuance could not be a “final order” subject to court 
review. Moreover, now that the proceeding below has cul- 
minated in a reviewable decision, as the Act contemplated, we 
submit that the only question is whether the final decision is 
warranted by the Act, the regulations and the evidence; the 
original issuance, merged in the Commission’s final decision, is 
not properly before the Court. 

Our view is supported by cases arising under various anal- 
ogous “protest” procedures. Thus, the Federal Communica- 
tions Commission is authorized to grant licenses without a 
hearing, subject to subsequent protests and requests for hear- 
ing by interested parties within 30 days. 47 U.S.C. 309(c). 
On such hearing, this Court has held, the Commission should 


43 The legislative history of the 1954 Act shows a clear understanding of 
the procedure for hearing subsequent to issuance, and judicial review after 


procedure on the House 
Moreover, a practitioner 


ELR. 8862 before the Joint 
Sess., p. 153, 2 Leg. Hist. 1787. 
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develop “a record sufficient to support its conclusions;” and 
the issue at hearing is whether the license should issue—not 
the state of affairs at the initial step. Federal Broadcasting 
System, Inc. v. Federal Communications Commission, 96 App. 
D.C. 260, 263, 264-265, 225 F. 2d 560, 563, 564-065, certiorari 
denied, 350 U.S. 923; cf. Clarksburg Publishing Co. v. Federal 
Communications Commission, 96 App. D.C. 211, 215, 225 F. 
2d 511, 515. 

Similarly, where the Food and Drug Administrator seized 
goods upon probable cause, subject to a later judicial hearing, 
the Supreme Court held that the administrative determina- 
tion of probable cause would not be an issue at the trial; Con- 
gress had provided only for review of whether the goods should 
be condemned. Ewing v. Mytinger & Casselberry, 339 US. 
594, 600-601.“ 

As in the last cited case, the “selective manner in which 
Congress * * * provided for judicial review” (339 U.S. at 601) 
is dispositive of petitioners’ claim here. Congress has selec- 
tively authorized review only of final orders of the Atomic 
Energy Commission, not of initial steps in a proceeding. As 
the Commission noted (Tr. 6969), the public interest in hear- 
ings on safety and financial qualification is to assure that the 
project goes forward upon proper findings and without undue 
hazard. This was achieved below by the Commission’s care- 
ful appraisal of the record. While petitioners seek to go be- 
hind the administrative record to the original issuance, they 
do not suggest any relief which should be granted if the orig- 
inal findings were improper but the present findings are suf- 
ficient. We submit that no purpose would be served by 
reappraisal of the 1956 situation. If petitioners are at all en- 


“ another example is in the Shipping Act of 1916 under which the Fed- 
eral Maritime Board can approve contracts between carriers, subject to 
complaint and subsequent hearing. It seems that the hearing will consider 
the validity of the carrier’s operation, not the validity of the approval. 
See Associated-Banning Co, v. U.8., 101 App. D.C. at 154, and Washington, 
J. dissenting, at 155, 247 F. 2d 557, 560, 561. 

In a Labor Board case, the Supreme Court held that the statutory hear- 
ing requirement is satisfied by an adequate proceeding any time before 
the agency order (certification) affecting the complaining party and that 
such hearing cured any defect in a previous hearing. Inland Empire Coun- 
cil v. Millis, 325 U.S. 697, 706-710. 
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titled to judicial review (Point I, supra), they should be limited 

to the questions presented by the Commission’s 1959 decision, 

already considered in this brief. 

VI. The original issuance of the PRDC construction permit 
on August 4, 1956, was valid 


We believe, as shown in Point V, that the original issuance 
of the PRDC construction permit may not be made an issue 
in this proceeding. However, if the Court should entertain 
petitioners’ contentions on their merits, we further submit that 
the issuance of the PRDC permit should be upheld. 

Petitioners (Brief, pp. 48-51) seek to attack the August 1956 
permit on its face for failure to contain findings on safety and 
financial qualifications. However, as to safety, the Commis- 
sion explicitly stated in the permit that, “On the basis of in- 
formation presently available, the Commission believes that 
the problems relating to the safety of operation of the PRDC 
reactor will prove to be of a kind that can be satisfactorily re- 
solved within a reasonable time” (Tr. 6298). While this does 
not repeat Section 50.35 in haec verba, it stands for the same 
essential conclusion—that the proposed general type appears 
acceptable, without inherent hazards, and that the technical 
information to be supplied will show that the PRDC plant 
can operate safely. Supra, pp 24, 32-33. 

In the permit, the.Commission also stated that there was 
insufficient evidence at that date to justify a finding of financial 
qualification, but that it had received evidence of a bank loan 
commitment for $15,000,000 and a description of PRDC’s plan 
to obtain additional financing from its member companies 
(Tr. 6293). The Commission thus recognized that PRDC 
was not yet in compliance with the requirement of the regula- 
tions that financial qualifications be shown in advance of issu- 
ance of construction permits (p. 40, supra). In the light of 
this fact, the Commission’s determination to issue the permit 
with a condition subsequent, requiring evidence of adequate 
financial resources within 12 months, may be viewed as the 
grant of a specific exemption from the requirements of the 
regulations, authorized by 10 CFR 50.12. The reasonableness 
of such grant would be sustained by the evident financial 
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strength of PRDC’s members and their apparent willingness to 
proceed. 

There is, of course, no way of entering into the reasoning of 
the Commission in issuing the permit in August 1956, or of 
ascertaining what information was then “presently available” 
(Tr. 6298) to it. See United States v. Morgan, 313 US. 409, 
422, Allowing every intendment in favor of the validity of the 
agency action, however, the original permit is valid. In any 
event, the tenuous nature of the inquiry into the 1956 situation 
shows the desirability of limiting review to the decision entered 
by the Commission after hearing, as intended by Congress. 


CONCLUSION 


Accordingly, we respectfully submit that the Court should 
dismiss the petition on the ground that petitioners are not 
aggrieved by any final order of the Commission, as stated in 
Point I. If the Court reaches the merits, it should sustain the 
Commission’s order affirming and continuing in effect the 
PRDC construction permit on the ground that the require- 
ments of the Atomic Energy Act and regulations were satisfied 
by the Commission’s determinations on reactor safety (Point 
II) and financial qualifications (Points III, IV) and that the 
original issuance of the PRDC permit may not be challenged 
(Point V) or is valid (Point VI). 
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APPENDIX 
SraTuTe AND REGULATIONS INVOLVED 


1. The Atomic Energy Act of 1954, 68 Stat. 919, as amended, 
42US.C. 2011 et seq., provides in pertinent part: 
Sec. 104. Mxpica THERAPY AND ResEarcH AND DE- 
VELOPMENT.— 
thorized to issue licenses to 
tilization facilities for 
such licenses the 


the common defen: 
health and safety of the public. 


b. The Commission is authorized to issue licenses to 
persons applying therefor for utilization and production 
facilities involved in the conduct of research and devel- 
opment activities leading to the demonstration of the 
practical value of such facilities for industrial or com- 
mercial purposes. In issuing licenses under this sub- 
section, the Commission shall impose the minimum 
amount of such regulations and terms of license as will 
permit the Commission to fulfill its obligations under 
this Act to promote the common defense and security 
and to protect the health and safety of the public and 
will be compatible with the regulations and terms of 
license which would apply in the event that a commer- 
cial license were later to be issued pursuant to section 
103 for that type of facility. In issuing such licenses, 
priority shall be given to those activities which will, in 
the opinion of the Commission, lead to major advances 

(50) 
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in the application of atomic energy for industrial or 
commercial purposes. é 

c. The Commission is authorized to issue licenses 
persons applying therefor for utilization and production 
facilities useful in the conduct of research and develop- 
ment activities of the types specified in section 31 and 
which are not facilities of the type specified in subsec- 
tion 104b. The Commission is directed to impose only 
such minimum amount of regulation of the licensee as 
the Commission finds will permit the Commission to 
fulfill its obligations under this Act to promote the 
common defense and security and to protect the health 
and safety of the public and will permit the conduct of 
widespread and diverse research and development. 

d. No license under this section may be given to any 
person for activities which are not under or within the 
jurisdiction of the United States, except for the export 
of production or utilization facilities under terms of an 
arrangement for cooperation arranged pursuant to sec- 
tion 123 or except under the provisions of section 109. 
No license may be issued to any corporation or other 
entity if the Commission knows or has reason to believe 
it is owned, controlled, or dominated by an alien, a 
foreign corporation, or a foreign government. In any 
event, no license may be issued to any person within 
the United States, if, in the opinion of the Commission, 
the issuance of a license to such person would be inimical 
to the common defense and security or to the health 
and safety of the public. 


* * * * * 


Sec. 181. Generat.—The provisions of the Admin- 
istrative Procedure Act (Public Law 404, Seventy-ninth 
Congress, approved June 11, 1946) shall apply to all 
agency action taken under this Act, and the terms 
“agency” and “agency action” shall have the meaning 
specified in the Administrative Procedure Act: Pro- 
vided, however, That in the case of agency preceedings 
or actions which involve Restricted Data or defense 
information, the Commission shall provide by regula- 


52 


tion for such parallel procedures as will effectively safe- 
guard and prevent disclosure of Restricted Data or de- 
fense information to unauthorized persons when min- 
imum impairment of the procedural rights which would 
be available if Restricted Data or defense information 
were not involved. 

Sec. 182. License APPLICATIONS.— 

a. Each application for a license hereunder shall be 
in writing and shall specifically state such information 
as the Commission, by rule or regulation, may determine 
to be necessary to decide such of the technical and finan- 
cial qualifications of the applicant, the character of the 
applicant, the citizenship of the applicant, or any other 
qualifications of the applicant as the Commission may 
deem appropriate for the license. In connection with 
applications for licenses to operate production or util- 
ization facilities, the applicant shall state such technical 
specifications, including information of the amount, 
kind, and source of special nuclear material required, 
the place of the use, the specific characteristics of the 
facility, and such other information as the Commis- 
sion may, by rule or regulation, deem necessary in order 
to enable it to find that the utilization or production 
of special nuclear material will be in accord with the 
common defense and security and will provide adequate 
protection to the health and safety of the public. Such 
technical specifications shall be a part of any license 
issued. The Commission may at any time after the 
filing of the original application, and before the expira- 
tion of the license, require further written statements 
in order to enable the Commission to determine whether 
the application should be granted or denied or whether 
a license should be modified or revoked. All applica- 
tions and statements shall be signed by the applicant or 
licensee. Applications for, and statements made in con- 
nection with, licenses under sections 103 and 104 shall 
be made under oath or affirmation. The Commission 
may require any other applications or statement to be 
made under oath or affirmation. 
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b. The Advisory Committee on Reactor Safeguards 
shall review each application under section 103 or 104 b. 
for a license for a facility, any application under section 
104 c. for a testing facility, and any application under 
section 104 a. or c. specifically referred to it by the Com- 
mission, and shall submit a report thereon, which shal] 
be made part of the record of the application and avail- 
able to the public, except to the extent that security 
classification prevents disclosure. 

c. The Commission shall not issue any license for a 
utilization or production facility for the generation of 
commercial power under section 103, until it has given 
notice in writing to such regulatory agency as may have 
jurisdiction over the rates and services of the proposed 
activity, to municipalities, private utilities, public 
bodies, and cooperatives within transmission distance 
authorized to engage in the distribution of electric 
energy and until it has published notice of such appli- 
cation once each week for four consecutive weeks in the 
Federal Register, and until four weeks after the last 
notice. 

d. The Commission, in issuing any license for a utili- 
zation or production facility for the generation of com- 
mercial power under section 103, shall give preferred 
consideration to applications for such facilities which 
will be located in high cost power areas in the United 
States if there are conflicting applications for a limited 
opportunity for such license. Where such conflicting 
applications resulting from limited opportunity for such 
license include those submitted by public or cooperative 
bodies such applications shall be given preferred con- 
sideration. 

* ad * * * 

Sec. 185. Construction Prermits.—All applicants 
for licenses to construct or modify production or utiliza- 
tion facilities shall, if the application is otherwise ac- 
ceptable to the Commission, be initially granted a 
construction permit. The construction permit shall 
state the earliest and latest dates for the completion 
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of the construction or modification. Unless the con- 
struction or modification of the facility is completed by 
the completion date, the construction permit shall ex- 
pire, and all rights thereunder be forfeited, unless upon 
good cause shown, the Commission extends the comple- 
tion date. Upon the completion of the construction or 
modification of the facility, upon the filing of any addi- 
tional information needed to bring the original applica- 
tion up to date, and upon finding that the facility 
authorized has been constructed and will operate in 
conformity with the application as amended and in con- 
formity with the provisions of this Act and of the rules 
and regulations of the Commission, and in the absence 
of any good cause being shown to the Commission why 
the granting of a license would not be in accordance 
with the provisions of this Act, the Commission shall 
thereupon issue a license to the applicant. For all 
other purposes of this Act, a construction permit is 
deemed to be a “license”. 


* * * * * 


Sec. 189. Hearrncs anp JupiciaL Review.— 

a. In any proceeding under this Act, for the granting, 
suspending, revoking, or amending of any license or 
construction permit, or application to transfer control, 
and in any proceeding for the issuance or modification 
of rules and regulations dealing with the activities of 
licensees, and in any proceeding for the payment of 
compensation, an award or royalties under sections 153, 
157, 186c., or 188, the Commission shall grant a hear- 
ing upon the request of any person whose interest may 
be affected by the proceeding, and shall admit any such 
person as a party to such proceeding. The Commis- 
sion shall hold a hearing after thirty days’ notice and 
publication once in the Federal Register on each appli- 
cation under section 103 or 104b. for a license for @ 
facility, and on any application under section 104c. for 
a license for a testing facility.» 


4 Public Law 85-256 (71 Stat. 576) amended sec. 189 by adding the last 
sentence to subsec. a. 


55 


(b) Any final order entered in any proceeding of the 
kind specified in subsection a. above shall be subject 
to judicial review in the manner prescribed in the Act 
of December 29, 1950, as amended (ch. 1189, 64 Stat. 
1129), and to the provisions of section 10 of the Admin- 
istrative Procedure Act, as amended. 


* * * * * 


Sec. 201. MempersHir.—There is hereby established 
a Joint Committee on Atomic Energy to be composed of 
nine Members of the Senate to be appointed by the 
President of the Senate, and nine Members of the House 
of Representatives to be appointed by the Speaker of 
the House of Representatives. In each instance not 
more than five Members shall be members of the same 
political party. 

Sec. 202. AuTHoriTy AND Duty.—The Joint Commit- 
tee shall make continuing studies of the activities of the 
Atomic Energy Commission and of problems relating to 
the development, use, and control of atomic energy. 
During the first sixty days of each session of the Con- 
gress, the Joint Committee shall conduct hearings in 
either open or executive session for the purpose of re- 
ceiving information concerning the development, 
growth, and state of the atomic energy industry. The 
Commission shall keep the Joint Committee fully and 
currently informed with respect to all of the Commis- 
sion’s activities. The Department of Defense shall keep 
the Joint Committee fully and currently informed with 
respect to all matters within the Department of De- 
fense relating to the development, utilization, or appli- 
cation of atomic energy. Any Government agency shall 
furnish any information requested by the Joint Com- 
mittee with respect to the activities or responsibilities 
of that agency in the field of atomic energy. All bills, 
resolutions, and other matters in the Senate or the 
House of Representatives relating primarily to the Com- 
mission or to the development, use, or control of atomic 
energy shall be referred to the Joint Committee. The 
members of the Joint Committee who are Members of 
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the Senate shall from time to time report to the Senate, 
and the members of the Joint Committee who are Mem- 
bers of the House of Representatives shall from time to 
time report to the House, by bill or otherwise, their 
recommendations with respect to matters within the 
jurisdiction of their respective Houses which are referred 
to the Joint Committee or otherwise within the jurisdic- 
tion of the Joint Committee. 

2. The regulations of the Atomic Energy Commission, 10 

CFR, provide in pertinent part: s 

Secrion 2.102 Action on applications, hearings. 
(a) The AEC will, upon request of the applicant or an 
intervener, and may upon its own initiative, direct the 
holding of a formal hearing prior to taking action on the 
application. If no prior formal hearing has been held 
and no notice of proposed action has been served as pro- 
vided in paragraph (b) of this section, AEC will direct 
the holding of a formal hearing upon receipt of  re- 
quest therefor from the applicant or an intervener with- 
in 30 days after the issuance of a license or other 
approval or a notice of denial. 

(b) In such cases as it deems appropriate, AEC may 
cause to be served upon the applicant, and published, 
a notice of proposed action upon his application and 
shall cause copies thereof to be served upon interveners 
or others entitled to or requesting notification. The 
notice shall state the terms of the proposed action. Ifa 
formal hearing has not been held prior to issuance of the 
notice, AEC will direct the holding of a formal hearing 
upon the request of the applicant or an intervener re- 
ceived within fifteen days following the service of the 
notice. 

. 7 e a A * 

Secrion 50.12 Specific exemptions. The Commis- 
sion may, upon application by any interested per- 
son, grant such exemptions from the requirements of 
the regulations in this part as it determines are author- 
ized by law and will not endanger life or property or 
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the common defense and security and ‘are otherwise in 
the public interest. : 
* . 2 * * * 

Section 50:21 Class 104 licenses; for medical ther- 
apy and research and development facilities. A class 
104 license will be issued, to an‘applicant who qualifies, 
for any one or more of the following: to; transfer or re- 
ceive in interstate: commerce, manufacture, produce, 
transfer, acquire, possess, use, import, or export under 
the terms of an agreement for cooperation: 

(a): A utilization facility for use in medical therapy ; 
or 

(b) A production or utilization facility involved in 
the conduct of research and development activities lead- 
ing to the demonstration of the practical value of the 
facility for industrial or commercial purposes; or 
*~(e) A production or utilization facility, which is use- 
ful in the conduct of research and development activities 
of the types specified in section 31 of the act, and which 
is not a facility of the type specified in subparagraph (b) 
of this section. 

Secrion 50.23 Construction permits. A construction 
permit for-the construction of a production or utiliza- 
tion facility will be issued prior to the issuance of a 
license if the application is otherwise acceptable, and 
will be converted upon due completion of the facility 
and Commission action into a license as provided in 
§ 50.56. 


* * * * * 


Section 50.33 Contents of applications; general in- 
formation. Each application shall state: 

(£). The financial qualifications of the applicant to 
engage in the proposed activities in accordance with the 
regulations-in this chapter: If the application is also 
for special nuclear material license. pursuant. to the 
regulations in Part: 70 of this chapter, information 
should be included with respect to the applicant’s finan- 
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cial qualifications to assume responsibility for the pay- 
ment of Commission charges for special nuclear 
material. 


(g) The technical qualifications of the applicant to 
engage in the proposed activities in accordance with the 
regulations in this chapter. 

? * e * * 

Secrion. 50.34 Contents of applications; technical 
information hazards summary report. Each applica- 
tion shall state the following technical information: 

(@) A description of the chemical, physical, metal- 
lurgical, or nuclear process to be performed, and a state- 
ment of the kind and quantity of any radioactive 
effluent expected to result from the process. The de- 
scription of the process should be sufficiently detailed to 
permit evaluation of the radioactive hazards involved. 
The magnitude of the proposed operation should be 
indicated in terms of the amount and radioactivity of 
source, special nuclear, or by-product material to be 
handled per unit of time, and thermal power to be 
generated if any. 

(b) A description of the facility. The description 
should be based on the design criteria for the facility as 
a whole and for those major component parts which 
are essential to the safe operation of the facility, and 
should be presented in sufficient detail to allow an eval- 
uation of the adequacy of the various means proposed 
to minimize the probability of danger from radioactivity 
to persons both on and off-site. The description should 
also cover any activities, other than those subject to 
license, proposed to be carried on in the building which 
will house the facility and on the balance of the site. 

(c) A description of the site on which the facility is 
to be located. This should include a map of the area 
showing the location of the site and indicating the use 
to which the surrounding land is put, i.e., industrial, 
commercial, agricultural, residential; location of sources 
of potable or industrial water supply, watershed areas 
and public utilities; and a scale plot plan of the site 
showing the proposed location of the facility. 
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(d) A description of proposed procedures for: rou- 
tine and non-routine operations, start-up and shut- 
down, maintenance, storage, training of employees, 
minimizing operational mishaps (such as locked con- 
trols, checklists, and close supervision), investigating 
unusual or unexpected incidents; and a description of 
such other details as may be useful in evaluating the 
existence and effectiveness of safeguards against the 
radioactive hazards in the operation of the facility. 

(e) A description of plans or proposals in the event 
that acts or accidents occur which would create radio- 
active hazards. The description should relate the vari- 
ous operational procedures, the protective devices, and 
the pertinent features of the site, to such happenings 
as operational mistakes, equipment or instrument fail- 
ure or malfunction, fire, electric power failure, flood, 
earthquake, storm, strike, and riot. 

(f) Meteorological, hydrological, geological, and seis- 
mological data necessary for evaluating the measures 
proposed for protecting the public against possible 
radioactive hazards. 

(g) An evaluation of the proposed measures and de- 
vices to prevent acts or accidents which would create 
radioactive hazards or to protect against the conse- 
quences should such acts or accidents occur. 

(h) A description of procedures for disposal of radio- 
active solid waste and the final disposal of liquid waste 
effluent. 

(i) A description of means provided to sample 
atmosphere discharges through stacks where such stacks 
may emit by-product material or special nuclear 
material. 

Secrion 50.35 Extended time for providing technical 
information. Where, because of the nature of a pro- 
posed project, an applicant is not in a position to 
supply initially all .of the technical information other- 
wise required to complete the application, he shall in- 
dicate the reason, the items or kinds of information 
omitted, and the approximate times when such date will 
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be produced. If the Commission is satisfied that it has 
information sufficient to provide reasonable assurance 
that a facility of the general type proposed can be con- 
structed and operated at the proposed location without 
undue risk to the health and safety of the public and 
that the omitted information will be supplied, it may 
process the application and issue a construction permit 
on a provisional basis without the omitted information 
subject to its later production and an evaluation by the 
Commission that the final design provides reasonable 
assurance that the health and safety of the public will 
not be endangered. 


* . * 


Secrion 50.40 Common. standards. In determining 
that a license will be issued to an applicant the Com- 
mission will be guided by the following considerations: 

(a) The processes to be performed, the operating 
procedures, the facility and equipment, the use of the 
facility, and other technical specifications, or the pro- 
posals in regard to any of the foregoing collectively 
provide reasonable assurance that the applicant will 
comply with the regulations in this chapter, including 
the regulations in Part 20, and that the health and 
safety of the public will not be endangered. 

(b) The applicant is technically and financially 
qualified to engage in the proposed activities in accord- 
ance with the regulations in this chapter. 

(c) The issuance of a license to the applicant will 
not, in the opinion of the Commission, be inimical to 
the common defense and security or to the health and 
safety of the public. 

* + * * a 

Secrion 50.45 Standards for construction permits. 
An applicant for @ license or an amendment of a license 
who proposes to construct or alter a production or utili- 
zation facility will be initially granted a construction 
permit, if the application is in conformity with and ac- 
ceptable under the criteria of §§ 50.31 through 50.38 
and the standards of §§ 50.40 through 50.43. 

* 


« * * * 
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Secrion 50.50 Issuance of licenses and construction 
permits. Upon determination that an application for 
a license meets the standards and requirements of the 
act and regulations, and that notifications, if any, to 
other agencies or bodies have been duly made, the Com- 
mission will issue a license, or if appropriate a con- 
struction permit, in such form and containing such 
conditions and limitations including technical specifica- 
tions, as it deems appropriate and necessary. 

* * * * * 

Secrion 50.55 Conditions of construction permits. 
Each construction permit shall be subject to the follow- 
ing terms and conditions: 


* * * * * 


(c) Except as modified by this section, the construc- 
tion permit shall be subject to the same conditions to 
which a license is subject. 

(d) At or about the time of completion of the con- 
struction or modification of the: facility, the applicant 
will file any additional information needed to bring 


the original application for license up to date. 
s * * 


* * 


Secrion 50.60 Allocation of special nuclear material. 
(a) In construction permits and licenses issued to ap- 
plicants proposing to operate production or utilization 
facilities, the Commission may incorporate provisions 
designating the quantities of special nuclear material 
available for use by each such facility. * * * 

(b) The request for incorporation of such provisions 
may be made simultaneously with the submission of an 
application for construction permit or facility license 
or at any time thereafter. Such request should be ac- 
companied by at least the following information: 

(1) The applicant’s financial qualifications to assume 
responsibility for payment of Commission charges for 
the materials, and to undertake and carry out the pro- 
posed use of special nuclear material for a reasonable 
period of time; 


* * * * * 
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(c) A request for the incorporation in a construction 
permit or license of provisions designating the amount 
of special material available for use by the facility will 
be approved by the Commission if: * * * 

(2) The applicant appears to be financially qualified 
to assume responsibility for the payment of Commission 
charges for the material and to undertake and carry out 
the proposed use of special nuclear material for a rea- 
sonable period of time; and 

* * * * om 

Section 70.23 Requirements for the approval of ap- 
plications. A license application will be approved if 
the Commission determines that: 


(e) Where the quantity of material requested, or the 
nature of the proposed activities are such as to require 
consideration of these factors by the Commission, that 
the applicant appears to be financially qualified to as- 
sume responsibility for the payment of Commission 
charges for use, consumption or loss of special nuclear 
material and to engage in the proposed activities in ac- 
cordance with the regulations in this part. If the allo- 
cation (pursuant to § 70.31(b)) of a substantial quan- 
tity of special nuclear material is requested, the 
application should demonstrate that the applicant ap- 
pears to be financially able to undertake and carry out 
the proposed use of special nuclear material for a rea- 
sonable period of time; * * *. 
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STATEMENT OF QUESTIONS PRESENTED 


1. A preliminary question of jurisdiction presented 
by this petition for review is: 


Whether the order of the Atomic Energy Commis- 
sion of May 26, 1959, now sought to be reviewed, is 
a final order which aggrieves the petitioners or other- 
wise so affects their rights as to make such order now 
reviewable at their instance, under applicable statutory 
provisions (Point I, pp. 14-23, below). 


2. If the above question is answered in the affirmative, the 
main question on the merits presented by the petition for 
review (petitioners’ Question 1) can be more accurately 
stated as follows: 


Whether the Atomic Energy Commission is without 
power to issue a construction permit for a nuclear 
power reactor ‘‘on a provisional basis’’ under the 
Atomic Energy Act of 1954 and the Commission’s 
regulations, unless it makes the same findings with 
respect to safety of operation of the proposed reactor 
plant that it must make in order to support the sub- 
sequent issuance of an operating license (Point II, 
pp. 23-36, below). 


3. A second question presented on the merits and em- 
bodied in petitioners’ Questions 1 and 2 is: 


Whether the Atomic Energy Commission’s findings 
with respect to the applicant’s financial qualifications 
comply with the requirements of the Commission’s 
regulations and are supported by substantial evidence 
on the basis of the record as a whole (Point ITI, pp. 
36-48, below). 


4. A further question inherent in petitioners’ Question 1 
is: 


Whether the question of the validity of the Commis- 
sion’s Order of August 4, 1956 granting the original 
construction permit, as distinguished from its Order of 
May 26, 1959, modifying and continuing such permit in 
effect, is not now moot (Point IV, pp. 49-50, below). 


(i) 
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History of the Proceeding 
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I. The Commission’s Decision is not now Reviewable 
at the Instance of These Petitioners 

II. The Commission’s Safety Findings Satisfy the 
Requirements of the Statute and the Regulations 
and Fully Support its Order Continuing the Pro- 

visional Construction Permit in Effect 
III. The Commission’s Findings with Respect to 
PRDC’s Financial Qualifications Satisfy the 
Requirements of the Statute and Regulations and 

are Fully Supported by tha Evidence 
A. The Commission’s Findings are in Accord 

with the Statute and Regulations 
B. The Commission’s Findings are Supported 
by the Evidence 
1. Construction and Test Period 
2. Reactor Operation 

IV. The Question of Whether the Commission’s Order 
Granting the Initial Provisional Construction 
Permit of August 4, 1956 was Adequately Sup- 
ported by the Findings Then Made is Now 
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ON PETITION TO REVIEW AN ORDER OF THE ATOMIC 
ENERGY COMMISSION 


BRIEF FOR INTERVENOR POWER REACTOR 
DEVELOPMENT COMPANY 


This case is before the Court on a petition to review 
an order of May 26, 1959, of the Atomic Energy Com- 
mission, continuing in effect a provisional construction 
permit for a developmental atomic power reactor and pro- 
viding for continuing review and further hearing before the 
Commission on all relevant issues prior to issuance of 
a license to operate such reactor. The reactor in question 
is not involved in a commercial or industrial venture but 
is sought to be licensed under Section 104 b of the Atomic 
Energy Act of 1954, 68 Stat. 937, 42 U.S.C. § 2134 (b) (Pet. 
Br., App. p. 1), which applies only to ‘‘facilities involved in 
the conduct of research and development activities leading 
to the demonstration of the practical value of such facili- 
ties for industrial or commercial purposes’’. 


(2) 


2 


Intervenor Power Reactor Development Company 
(hereinafter called PRDC), the applicant to whom the 
provisional construction permit in question has been 
issued, was permitted to intervene in these proceedings 
by order of this Court dated August 24, 1959. 


JURISDICTION 


Petitioners invoke the jurisdiction of this Court under 
Sections 2 and 4 of the Judicial Review Act of 1950 (64 
Stat. 1129, 1130, 5 U.S.C. §§ 1032, 1034, Appendix p. 2, 
below). As suggested more fully in Point I below (pp. 
14-23), however, the order sought to be reviewed is not 
believed to be a ‘“‘final order’’ which so affects any rights 
of petitioners or otherwise so ‘tagerieves’’ them as to be 
reviewable at their instance at this intermediate stage of 


the proceedings. 
STATEMENT 


The Nature of the Project 


PRDC is a non-profit membership corporation, all of 
whose members are substantial public utility or indus- 
trial corporations in the United States (Finding 1, Tr. 
7013; Opinion, Tr. 1990). It is engaged in the construction 
of a full-scale developmental fast-neutron breeder re- 
actor at Lagoona Beach, Monroe County, Michigan. 
PRDC’s objective is to gain knowledge and experience 
which may lead to the development of economic nuclear 
power. The entire project is known as the Enrico Fermi 
Atomic Power Plant. 

As the Commission has stated in its opinion, the PRDC 
reactor, like other contemporary reactors, is a device in 
which the energy derived from the fission of uranium atoms 
is converted into heat. This heat is then removed in such a 
way as to generate steam to operate a conventional turbine- 
generator which in turn makes electric power (Opinion, Tr. 
6974-75). In the reactor, atoms of fissionable material such 
as uranium-235, when sufficiently bombarded by subatomic 
particles called neutrons, split apart or ‘‘fission’’ into 
atoms of other lighter elements (‘‘fission products’’), and 
at the same time release great quantities of energy and 
more neutrons. These neutrons in turn bombard other 
atoms of the fissionable material which then split up in the 
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same way, releasing still more energy and further neutrons. 
This, oversimplified, is the atomic chain reaction which 
takes place in any reactor. The extent to which the re- 
actions take place, which in turn determines the rate at 
which energy is released, is dependent, among other things, 
on the flux or density of the neutrons. The reaction can be 
controlled by movable control rods which, when inserted 
into the reactor, absorb neutrons and so reduce the fission 
activity and the power being developed by the reactor. If 
the reactor is designed to utilize neutrons moving at or 
about their initial speed of approximately 10,000 miles per 
second, it is called a ‘‘fast-neutron’’ reactor, or, more 
briefly, a ‘‘fast’’ reactor." 

The PRDC reactor is to be a sodium-cooled ‘‘fast breed- 
er’’ reactor capable of producing the heat energy required 
to operate electric generating facilities with a capacity of 
100,000 kilowatts of electricity. It will use as its fuel or ‘‘fis- 
sionable material’’ uranium metal in which the uranium-235 
isotope has been artificially concentrated and which is 
therefore called ‘‘enriched’’ uranium.* The enriched 
‘‘eore’’ of the reactor, which produces most of the heat, is 
surrounded by a ‘‘blanket’’ of uranium-238. A unique and 
important feature of the basic design is that a significant 
amount of the uranium-238 in the reactor will be converted 
in the course of operation, by absorption or ‘‘capture’’ of 
the fast neutrons, to the heavier element plutonium. This 
plutonium, like uranium-235, is itself a fissionable material, 
potentially capable of being used as a reactor fuel. The 
number of atoms of plutonium which will be so created in 
the normal operation of the reactor will exceed the number 
of atoms of uranium-235 which will be utilized or ‘‘burned 


1If, however, the reactor employs as a “moderator” a material such 
as graphite, either ordinary or heavy water, or beryllium, which has the 
ability to slow down neutrons to a speed of about one mile per second 
without absorbing those neutrons, and if the reactor employs those rela- 
tively slow-moving nuclear particles in the chain reaction, it is called a 
slow or “thermal” reactor. See Opinion, Tr. 6974. 


* An isotope may be defined as “one of two or more species of the same 
element, having almost identical chemical properties but differing in atomic 
weight”. Atomic Energy Facts (GPO, 1957), p. 157. The concentration 
of the uranium-235 isotope, which is performed only in Commission 
facilities, is a difficult and expensive process. Jd. at pp. 68-70. 
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up’’. This is the characteristic of the reactor which makes 
it a ““breeder”.® The Commission has found that ‘‘demon- 
stration of the economic practicability of breeding would 
increase by many times the available reserves of nuclear 
fuel by facilitating the conversion into plutonium and 
use as fuel of the uranium-238 isotope which comprises 99.3 
per cent of the natural uranium’ resources in the world 
(Finding 26, Tr. 7021). 


PRDC and Its Member Companies 


As noted above, PRDC is a non-profit membership cor- 
poration, organized under the laws of Michigan. It has 21 
member companies; seven are industrial corporations,‘ 13 
are operating public utility companies, and one is a service 
company representing four additional public utility op- 
erating companies.’ Its public utility company members 
alone have combined equity assets of $2 billion (Find- 
ing 23, Tr. 7020-21). PRDC’s corporate purpose is to do 
research and development in the field of the peacetime ap- 
plication of atomic energy for the production of electric 
power through the construction and operation of this de- 
velopmental power reactor, and to make information ac- 
quired from these activities available not only to its mem- 
bers but also to the Atomic Energy Commission for the use 


3Dr. Hans A. Bethe, one of the world’s leading nuclear physicists, 
stated in his testimony for PRDC in this proceeding that a breeder 
reactor can be likened to “a coal furnace which makes more coal than it 
uses up” (Tr. 3958). Dr. Bethe’s narrative testimony contains a more 
extensive but simple and lucid explanation of the basic principles of 
fast breeder reactors. See Tr. 3955-60. 


4 Allis-Chalmers Mfg. Co.; The Babcock & Wilcox Co.; Burroughs 
Corp.; Combustion Engineering, Inc.; Fruehauf Trailer Co.; Holley 
Carburetor Co.; Westinghouse Electric Corp. See Acker, Tr. 3922. 


5 Central Hudson Gas & Electric Corp.; The Cincinnati Gas & Elec- 
trie Co.; Columbus and Southern Ohio Electric Co.; Consumers Power 
Co.; Delaware Power & Light Co.; The Detroit Edison Co.; Iowa-Illi- 
noig Gas and Electric Co.; Long Island Lighting Co.; Philadelphia 
Electric Co.; Potomac Electric Power Co.; Rochester Gas and Electric 
Corp.; the Toledo Edison Co.; Wisconsin Electrie Power Co.; and South- 
ern Services, Inc., representing The Southern Co. (Incorporated) and 
its following four operating subsidiaries: Alabama Power Co.; Georgia 
Power Co.; Gulf Power Co.; Mississippi Power Co. See Acker, Tr. 3922; 
Opinion, Tr. 6990, n. 69. 
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of the public, and to all others who may desire such in- 
formation. ; 

As a ‘‘developmental project’’, the proposed Enrico 
Fermi plant will not be, and is not intended itself to be, an 
economic or commercial success, or to be economically com- 
petitive with comparable conventional power plants. See 
Opinion, Tr. 6995. As the Commission found, it is essen- 
tially ‘‘a research and development facility’? (Finding 2, 
Tr. 7013). In accordance with this concept, the member 
companies of PRDC have no capital investment as such in 
it. The financial contributions of the member companies 
are treated by them as having been expended for research 
and development at the time they are put into the project 
and not as having been invested or capitalized.® 


History of the Proceeding 


On January 6, 1956, PRDC filed its application for li- 
cense under Section 104 b of the Atomic Energy Act of 1954 
for the construction and operation of its proposed fast 
breeder reactor at Lagoona Beach, Michigan, as a develop- 
mental facility. The application requested the issuance of 
a construction permit for such a reactor and the allocation 
of special nuclear material for a period not to exceed 
twenty-five years (Tr. 5126). 

On August 4, 1956, the Commission issued to PRDC a 
construction permit (No. CPPR-4) on a provisional basis, 
authorizing construction of the reactor up to but not in- 
cluding ‘‘introduction of the fuel material’’. This permit 
recited that there were areas of uncertainty with respect 
to the hazards potential of fast breeder reactors that must 


The Commissioner of Internal Revenue has ruled that contributions 
made to PRDC for plant construction and testing, as well as those for 
research, are deductible expenses to the companies making them, and 
they have been so treated. See Acker, Tr. 4378; App. Exh, XXXIX, 
Tr. 6046-50. 

PRDC’s articles of incorporation provide specifically that no part 
of any net earnings may inure to the benefit of any member, individual 
or corporation and that its members may receive nothing even on dis- 
solution, since in that case any remaining assets must be turned over 
to an organization or organizations operated exclusively for educational 
or scientific purposes (Acker, Tr. 3923, referring to PRDC Articles of 
Incorporation, Tr. 5137-43). 
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be investigated and solved, and that the conversion of the 
construction permit to a license to operate the reactor was 
subject to submission of a final ‘‘hazards summary report’’ 
which would adequately demonstrate the safety of the re- 
actor as finally designed and built (Tr. 6292-95). The Com- 
mission’s covering letter of August 4, 1956, emphasized 
further that the construction permit was ‘‘a conditional 
one”? and that the Commission could ‘‘make no commit- 
ment to convert the permit to a license until it is satisfied 
on all safety matters’’ (Tr. 6290-91).” Continuation of the 
construction permit was also conditioned upon the submis- 
sion by PRDC within twelve months of further financial 
information. Pursuant to Section 50.60 of the Commission’s 
regulations, there was also allocated to PRDC special nu- 
clear material (Tr. 6295). PRDC accepted the provisional 
construction permit subject to the stated conditions, and 
on August 8, 1956, commenced construction at the proposed 
site. Construction has continued to go forward since that 
time. 


On August 31, 1956, the petitioner labor unions filed with 
the Commission petitions to intervene under Section 2.102 
(a) of the Commission’s regulations, in which they opposed 
the continuation of the provisional construction permit and 
requested a formal hearing (Tr. 6298). As summarized in 
petitioners’ brief (p. 5), it was asserted as a basis for inter- 
vention that operation of the proposed reactor would 
‘‘ereate a hazard which would place Petitioners, their mem- 
bers and their families in danger of an explosion or other 
nuclear accident which would imperil their lives, health and 
property.”’ This is and has been throughout these proceed- 
ings the sole interest of the petitioners in this project. 


7 The conditions included in this provisional construction permit and 
explained more fully in the Commission’s covering letter reflected the 
recommendations made by the Commission's Advisory Committee on 
Reactor Safeguards (ACRS) in its letter to the General Manager of 
the Commission of June 6, 1956 (Tr. 6368-72). At that time the Ad- 
visory Committee had no statutory status and was in effect in the posi- 
tion of providing to the Commission on request advice of a technical 
nature with respect to reactor safety problems. Contrary to the im- 
plication contained in the petitioners’ brief (pp. 2-3), the ACRS letter did 
not recommend that no provisional construction permit should be issued 
to PRDC. 
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In an order entered October 8, 1956, the Commission 
granted petitioners’ request for intervention, and set the 
matter down for formal hearing on the specified safety and 
financial issues quoted at pages 5-6 of petitioners’ brief. 
The Commission found, however, that no public hazard 
could be created by any of the activities authorized by the 
provisional construction permit, and it accordingly denied 
the petitioners’ request to suspend the construction permit 
pending further proceedings, without prejudice to ultimate 
determination by the Commission, on the basis of the evi- 
dence to be adduced at the hearing, as to whether the permit 
should then be continued, modified or vacated (Tr. 6359-60, 
6363-64). ! 

The hearing, conducted in accordance with the require- 
ments of the Administrative Procedure Act, was formally 
opened for the taking of evidence before a hearing exam- 
iner on January 8, 1957 (Tr. 1), and, with adjournments 
from time to time, continued until August 7, 1957 (Tr. 
3919). The entire record before the Commission has been 
certified to this Court, but only those portions thereof to 
which the parties believe reference by the Court will be re- 
quired have been printed in the Joint Appendix.® 

The great bulk of the evidence before the Commission 
dealt with the question of whether there was sufficient in- 
formation to provide ‘‘reasonable assurance’’ that a re- 
actor of the general type proposed could be safely operated 
at the proposed site. Petitioners do not contend here that 
the findings which the Commission made on this question 
are not adequately supported by the evidence, and accord- 
ingly the bulk of that evidence need not be examined by the 
Court. In their statement of the case, however (p. 7), peti- 
tioners give an extremely distorted picture of this evidence 
and of the Commission’s findings thereon, with an impli- 
cation that Mr. Lewis Strauss, the then Chairman of the 


8The State of Michigan intervened in the proceedings on March 4, 
1957, and thereafter participated as a party thereto (Tr. 255). 


® Transcript references (“Tr.”) throughout this brief are to pages of 
the original certified transcript, which pagination has been preserved 
in the printed Joint Appendix in accordance with the provisions of the 
Joint Motion of the parties hereto of October 20, 1959, and this Court’s 
order of October 22, 1959. 
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Commission, testified in this proceeding that this type of 
reactor was most hazardous. In fact, as the transcript ref- 
ence cited makes clear, the statement made by Mr. Strauss 
was quoted without its full context from an earlier Con- 
gressional appropriation hearing, and was not in evidence 
in this case at all. See Tr. 1145-46. 

A fair summary of the very extensive and detailed safety 
evidence is given in the Commission’s opinion (Tr. 6975- 
83). The basic factual conclusions reached, which petition- 
ers do not attack here, are quoted below. From these unop- 
posed findings it must be taken as settled that there is now 
reasonable assurance that the fast breeder reactor is a safe 
and reliable general type (Tr. 6983-84, 7020), and that the 
further technical information needed to complete the PRDC 
application for license will be supplied (Tr. 7023). 


The Decision Below 


In its original order of October 8, 1956, setting the mat- 
ter for hearing, the Commission had directed the Hearing 
Examiner to certify the record to it without an intermediate 
decision, pursuant to Section 2.751 (b) of its regulations 
(Tr. 6360). Post-hearing briefs and oral argument were 
therefore addressed to the Commission itself. The Com- 
mission’s Initial Decision was entered December 10, 1958 
(Tr. 6846). Exceptions were filed by the petitioners,” and 
the Commission’s Opinion and Final Decision, review of 
which is now sought, were entered on May 26, 1959 (Tr. 
6933-7033). 

In addition to overruling a number of procedural objec- 
tions of the petitioners, not now relevant (Tr. 6996-7009), 
the Commission made careful and detailed findings of fact 
and conclusions of law with respect to each of the issues 
which had been specified for hearing, modified the pre- 
viously issued provisional construction permit in material 
particulars described below, and continued it in effect. The 
ultimate question before the Commission was whether the 
provisional construction permit should be continued, modi- 
fied, or vacated, and all of its findings and conclusions were 


10 PRDC, the State of Michigan and the Commission’s staff filed no ex- 
ceptions to the Initial Decision. 
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therefore properly addressed to this fundamental issue, and 
solely to this issue. On the basis of the evidence submitted, 
the Commission found that there is ‘‘reasonable assur- 
ance’’, for purposes of the provisional construction permit 
in question, that: 


(1) ‘‘. .. a utilization facility of the general type 
proposed in the PRDC Application and amendments 
thereto can be constructed and operated at the location 
without undue risk to the health and safety of the 
public’? (Finding 22, Tr. 7020; see also Finding 30, 
Tr. 7022; Finding 32, Tr. 7023; Opinion, Tr. 6983-84).™ 


(2) ‘*. . . the Applicant is financially qualified to 
engage in the construction and operation of the reactor 
described in the Application and to receive the alloca- 
tion of special nuclear material therefor’? (Finding 34, 
Tr. 7023; see also Opinion, Tr. 6994-95).!* 


In addition, the Commission found that issuance of the 
provisional construction permit to PRDC does not ‘‘ad- 
versely affect the health and safety of the public’’ or that 
of the petitioners (Tr. 6964), that the fast breeder reactor 
is one of the promising types for the development of elec- 
tric power on a commercially feasible basis (Finding 26, 
Tr. 7021), and that by proceeding simultaneously with con- 
struction and the necessary further research and develop- 
ment, PRDC ‘‘will save several years in the time required 
to place in operation its demonstration power reactor’’ 
(Finding 27, Tr. 7022). With the exception of the findings 
on financial qualification (discussed in Point III below), 
none of these findings is claimed by the petitioners to be 
unsupported by the evidence, and they must accordingly 
be accepted for purposes of this petition for review. 


11 Specified Issue A(1) (Tr. 6359). Petitioners’ statement in their brief 
(pp. 8-9) that the Commission made no finding on this Issue is incorrect. 
The Commission specifically answered it in the affirmative (Tr. 6971). 
See also further discussion of this question in Point II below, pp. 28-29, 

Finding 33, Tr. 7023, also answered Specified Issue A(2) in the affirma- 
tive. Neither the form nor the substance of this finding has been criticized 
by the petitioners. 


12 Specified Issue B (Tr. 6359). Petitioners’ statement in their brief 


(p. 9) that the Commission made no finding on this Issue is incorrect. 
See Tr. 6994-95, and discussion at pp. 37-38, below. 
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On the basis of its findings, the Commission ordered the 
provisional construction permit continued in effect. It made 
it as clear as the English language can make it, however, 
that its determinations were for purposes of the provisional 
construction permit only, and that the issues of safety and 
of financial qualification which would be presented in con- 
nection with the further proceedings provided before an 
operating license could issue were still open. See, especially, 
Opinion, Tr. 6956-57, 6987. This was in full accord with the 
position taken by PRDC from the outset. See Opinion, Tr. 
6956-57. The Commission further prescribed an extensive 
and detailed procedure (to which no party to the proceeding 
excepted) for continuing review by the Commission of both 
of these issues (Tr. 7023-24). The provisional construction 
permit was modified specifically to incorporate these addi- 
tional conditions (Tr. 7027-32). 


STATUTES AND REGULATIONS INVOLVED 


In addition to the statutes and regulations included in 
the Appendix to petitioners’ brief, reference is needed to 
the provisions of Sections 1 b, 3 d and 189 of the Atomic 
Energy Act of 1954, as amended, 68 Stat. 921, 922, 955-56, 
71 Stat. 579, 42 U.S.C. §§ 2011(b), 2013(d), 2239, of Sec- 
tions 2 and 4 of the Judicial Review Act of December 29, 
1950, as amended, 64 Stat. 1129, 1130, 68 Stat. 961, 5 U.S.C. 
§§ 1032, 1034, and of Section 10 of the Administrative Pro- 
cedure Act, 60 Stat. 243, 5 U.S.C. § 1009. These provisions 
are set forth in the Appendix to this brief. 


SUMMARY OF ARGUMENT 


I. The Commission’s decision is not now Geviewable at 
the instance of these petitioners. To be entitled to obtain 
review of the Commission’s action, petitioners must show 
that they are parties ‘‘aggrieved’’ by a ‘‘final order’’ 
within the meaning of the applicable statutes. Orders are 
not ‘‘final’’ as to any petitioner ‘‘unless and until they im- 
pose an obligation, deny a right or fix some legal relation- 
ship as a consummation of the administrative process.’’ 
Chicago & So. Air Lines, Inc. v. Waterman 8.8. Corp., 333 
U.S. 103, 113 (1948). Similarly, a petitioner must show 
that the portions of an order complained of do real injury 
to his interests; it is not enough merely to assert that the 
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agency action in question raises the possibility that other 
subsequent agency action may invade such interests. Cincin- 
nati Gas & Electric Co. v. Federal Power Commission, 101 
App. D.C. 1, 7, 246 F. 2d 688, 694 (1957); Wolff v. Benson, 
103 App. D.C. 334, 335, 258 F. 2d 428, 429 (1958). 

Admittedly, the only interest which petitioners here are 
entitled to protect is that of their members located in the 
area of the PRDC reactor in not having their safety or 
property subjected to unreasonable hazard from its opera- 
tion. The Commission’s order complained of here provides 
procedure for continuing further review of the provisional 
construction permit, and has specifically left open for fu- 
ture determination, in formal proceedings which are still to 
be held and in which the petitioners may participate as 
parties, the question of whether or not this reactor can be 
demonstrated to be sufficiently safe to permit it to be op- 
erated, as well as a further consideration of the financial 
qualification of PRDC. The Commission has found, aiid 
petitioners have not attacked such finding here, that the is- 
suance of the provisional construction permit in question 
‘does not in any manner adversely affect the health and 
safety of the public or that of the [petitioners]’’ (Opinion, 
Tr. 6964). 

Accordingly, as this Court stated in Associated Banning 
Co. v. United States, 101 App. D.C. 151, 155, 247 F. 2d 557, 
561 (1957), it may well be that the Commission’s ‘<ultimate 
action will completely dispel every prospective fear voiced 
by’? the petitioners. Since they have failed to establish that 
the order in question is ‘‘final’’ as to them, or that they 
have been in any way injured or otherwise ‘‘aggrieved”’ 
by it, the petition for review should be dismissed. 


II. The Commission’s safety findings satisfy the require- 
ments of the statute and the regulations and fully support 
its order continuing the provisional construction permit in 
effect. Section 50.35 of the Commission’s regulations (10 
CFR § 50.35) provides in appropriate cases for issuance 
of construction permits ‘‘on a provisional basis”’, if the 
applicant can show ‘‘reasonable assurance”’ that a reactor 
“of the general type proposed’’ can be operated at the 
proposed site ‘‘without undue risk to the health and safety 
of the public’’, and that any further necessary information 
‘will be supplied’’. Contrary to the petitioners’ conten- 
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tions, the Commission here made the precise findings re- 
quired by this regulation in its opinion (Tr. 6983-84), and 
has repeated them in its numbered findings (Findings 22, 
33, Tr. 7020, 7023). No claim is now made that these findings 
are not supported by the evidence. 

Because, however, the Commission has made it clear that 
its findings are made for purposes of the only matter before 
it, .e., ‘for purposes of this provisional construction per- 
mit”, and that ‘‘the degree of ‘reasonable assurance’ with 
respect to safety that satisfies us in this case for pur- 
poses of the provisional construction permit would not be 
the same as we would require in considering the issuance 
of the operating license”’ (Opinion, Tr. 6987), petitioners 
urge that the Commission’s findings do not satisfy the regu- 
lations, as the latter must be construed if not to be held 
invalid under the statute. The essence of their argument 
is that the same findings with respect to safety of operation 
of the reactor which are required for an operating license 
must also be made to support a provisional construction 
permit. 

Apart from the rule that administrative interpretation 
of administrative regulations must be sustained unless 
‘plainly erroneous’? (Bowles v. Seminole Rock Co., 325 
U.S. 410, 414 [1945]), the plain language of the regulations 
themselves and the practical problems with which they 
were designed to deal in the light of existing atomic energy 
technology make it clear that the Commission has properly 
interpreted and applied them. The Commission’s contem- 
poraneous interpretation of these provisions was initially 
embodied in its regulations (United States v. American 
Trucking Associations, 310 U.S. 534, 549 [1940]) and re- 
ported to Congress, and has been confirmed by its consistent 
application to every developmental power reactor thus far 
sought to be licensed. Nothing in the statute or its leg- 
islative history is inconsistent with this Commission prac- 
tice. On the contrary, the basic purposes of the Act 
to ‘‘encourage widespread participation in the development 
and utilization of atomic energy for peaceful purposes’’ 
(Section 3 d) with the “‘minimum amount”’ of regulatory 
restriction (Section 104 b)would be utterly thwarted by the 
imposition of the unnecessary and narrow limitation ad- 
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vocated by the petitioners. This is further emphasized by 
the Commission’s determination that, in the present stage 
of development of the technology, it is in the nature of re- 
actor design ‘‘that many features remain to be designed 
and demonstrated after construction is begun’’ (Opinion, 
Tr. 6983), and by its approval of expert testimony by a 
member of the Advisory Committee on Reactor Safeguards 
that ‘‘practically all advanced technological developments 
take place with a sort of combined construction and re- 
search and development and necessary dovetailing of these 
things’’ (tbid.). 


III. The Commission’s findings with respect to PRDC’s 
financial qualifications (Tr. 6994-95, 7023-24) satisfy the 
requirements of the statute and regulations and are fully 
supported by the evidence. These findings read directly on 
Sections 50.40(b) and 50.60(c) (2) of the Commission’s reg- 
ulations (10 CFR §§ 50.40(b), 50.60(c)(2), Pet. Br. App. 
pp. 4-6). In interpreting these regulations as requiring an 
applicant for a construction permit to show sufficient finan- 
cial backing to provide reasonable assurance that he will 
be able to complete construction of the reactor as proposed, 
and thereafter to operate it and pay any Commission 
charges for a reasonable time, the Commission’s action was 
not only not ‘‘plainly erroneous’’ (Bowles v. Seminole 
Rock Co., supra, 325 U.S. at 414), but was fully consistent 
with the only applicable statutory provision (Section 182 a) 
and with the objectives of the Act. The provisions of the 
order calling for further review of the financial qualification 
question at a later stage of the licensing proceedings plainly 
provide every protection to the public interest that reason- 
ably could be advocated, 

The Commission’s subsidiary findings that PRDC al- 
ready had firmly committed assets of about $49.5 million 
(Tr. 6989-90), that funds had been ‘‘forthcoming from the 
members of PRDC on ecall’’ (Tr. 6994), that they: were will- 
ing ‘‘to continue to support PRDC”’ (Tr. 6990), and, fi- 
nally, that the fourteen PRDC utility members alone had 
combined equity assets of $2 billion (ibid. ), none of which 
findings is seriously disputed, and all of which are 
required by the evidence, are clearly sufficient in them- 
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selves to support the Commission’s determination that 
“the financial history of PRDC and the financial standing of 
its members are such that the increases in cost feared by 
the [petitioners] will be covered through the devices that 
PRDC has previously utilized’? (Tr. 6994). This proof 
without more is adequate to sustain the Commission’s ulti- 
mate findings and to satisfy all financial qualification re- 
quirements for issuance of a provisional construction per- 
mit. Other administrative agencies require no more and 
often less in applying financial qualification standards. E.g.. 
Pan American Airways Co., 1 CAB 118 (1939) ; Columbia 
Empire Telecasters, Inc. v. Federal Communications Com- 
mission, 97 App. D.C. 112, 228 F. 2d 459 (1955), affirming 
9 BRB. 1401, 1406-08, 1456a. Actually, the evidence goes be- 
yond this proof of financial ability and willingness of 
PRDC’s member companies to go forward with the project 
and shows that, even allowing for substantial overruns in 
construction cost estimates, PRDC has already in hand 
cash and firmly committed resources sufficient to take care 
of construction and a reasonable period of operation. 


IV. The question of whether the Commission’s order 
granting the original construction permit on August 4, 
1956, was adequately supported by findings then made is 
now moot. While the Commission has shown that no error 
was committed in issuing its initial order of August 4, 1956, 
that order has now been entirely superseded by its new 
order and amended construction permit of May 26, 1959, 
issued after a full hearing and adequate supporting find- 
ings. Accordingly, no objection may now properly be raised 
with respect to the superseded initial order. Compare Ford 
Motor Co. v. National Labor Relations Board, 305 U.S. 364, 
375 (1939). 


ARGUMENT 


I 


THE COMMISSION’S DECISION IS NOT NOW REVIEWABLE AT 
THE INSTANCE OF THESE PETITIONERS 


A controlling preliminary issue in this case is whether 
the decision in question—which continues a provisional con- 
struction permit in effect and specifically provides for fur- 
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ther hearings and a decision on all issues affecting public 
safety prior to the issuance of an operating license—is now 
subject to review at the instance of these petitioners. If, as 
we believe, the Commission has not entered a final order 
which in any way injures or aggrieves the petitioners, they 
are not now entitled to obtain review, and the petition 
should be dismissed. 


The relevant statutory provisions for review of Commis- 
sion decisions are Section 189 b of the Atomic Energy 
Act, as amended, 68 Stat. 955, 42 U.S.C. § 2239 (b) (Ap- 
pendix, p. 2), and other provisions incorporated by refer- 
ence in that section. Section 189 b states: 


‘¢ Any final order entered in any proceeding of the kind 
specified in subsection a. above [proceedings for 
the granting, suspending, revoking, or amending of 
any license or construction permit] shall be subject to 
judicial review in the manner prescribed in the Act 
of December 29, 1950, as amended (ch. 1189, 64 Stat. 
1129) [5 U.S.C. §§ 1031-1042], and to the provisions of 
section 10 of the Administrative Procedure Act, as 
amended [5 U.S.C. § 1009]”’ (italics supplied). 


The relevant provisions of Sections 2 and 4 of the Judicial 
Review Act of December 29, 1950, as amended, ch. 1189, 64 
Stat. 1129, 68 Stat. 961, 5 U.S.C. §¢ 1032, 1034 (Appendix, 
pp. 2-3) are as follows: . 


“Sec. 2. The court of appeals shall have exclusive 
jurisdiction to enjoin, set aside, suspend (in whole or 
in part), or to determine the validity of, all final orders 
... (d) of the Atomic Energy Commission made re- 
viewable by Section 189 of the Atomic Energy Act of 
1954, as amended’? (5 U.S.C. § 1032) (italics supplied). 


“Src. 4. Any party aggrieved by a final order re- 
viewable under this Act may .. . file in the court of 
appeals ... a petition to review such order... .”’ (5 
U.S.C. § 1034) (italies supplied). 


13 Section 10 of the Administrative Procedure Act, 60 Stat. 243, 5 U.S.C. 
$1009 (Appendix, pp. 3-4), similarly provides for review of a final order 
at the instance of a party suffering legal wrong, or adversely affected or 
aggrieved by such order within the meaning of any relevant statute. 
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Petitioners, then, must be parties ‘‘aggrieved’’ by a 
“final order’? to be entitled to obtain review of the Com- 
mission’s action. To be ‘‘final’’ for review purposes, of 
course, it is not necessary that the administrative decision 
terminate the proceedings; an order which is intermediate 
in form or which contemplates further proceedings may 
nevertheless be final as to a particular person if it will 
cause irreparable injury or otherwise substantially affect 
the rights of that person. See, e.g., Isbrandtsen Co., Inc. v. 
United States, 93 App. D.C. 293, 211 F. 2d 51, cert. denied, 
347 U.S. 990 (1954); Phillips Petroleum Co. v. Federal 
Power Commission, 227 F. 2d 470 (10th Cir. 1955), cert. 
denied, 350 U.S. 1005 (1956). Conversely, orders are not 
final, regardless of their form, ‘‘unless and until they im- 
pose an obligation, deny a right or fix some legal relation- 
ship as a consummation of the administrative process’’. 
Chicago & So. Air Lines, Inc. v. Waterman 8.8. Corp., 333 
U.S. 103, 113 (1948). 

A decision of this Court under the very provisions of the 
Judicial Review Act of 1950 involved here (5 U.S.C. §§ 
1031-42) is very much in point on the question of what type 
of order is “‘final’”’ for these purposes. In Associated Ban- 
ning Co. v. United States, 101 App. D.C. 151, 247 F. 2d 557 
(1957), the petitioners had filed with the Federal Maritime 
Board a protest to an agreement which certain companies 
had submitted to that Board for approval. Shortly after, 
the petitioners filed a complaint directed to the agreement 
which alleged in part that the written agreement did not 
fully represent the arrangement between the parties. The 
Board approved the agreement over petitioners’ protest 
and dismissed all the counts but one of the petitioners’ 
complaint. This Court dismissed the petition for review of 
these actions, stating: 


“Tt may well be, for all we are shown, that the Board’s 
ultimate action will completely dispel every prospective 
fear voiced by the protest and the complaint. It is clear 
that the Board has not as yet entered an order ‘final’ 
as to these petitioners.’’ 101 U.S. App. D.C. at 155, 247 
F. 2d at 561. 


14 Accord: Howard Terminal v. United States, 239 F.2d 336 (9th Cir. 
1956). See also Phillips v. Securities & Exchange Commission, 171 F.2d 
180 (2d Cir. 1948). 
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Similarly, in order to be ‘‘aggrieved’’ within the mean- 
ing of these statutes, a petitioner must show that the por- 
tions of the order complained of in this Court do genuine 
injury to his interests, so that his ‘‘substantial rights have 
been or will be invaded”’ by it; ‘‘[i]t is not sufficient that 
plaintiff as a member of the public desires a law to be cor- 
rectly administered’’. Railway Express Agency v. Kennedy, 
189 F. 2d 801, 804-05 (7th Cir.), cert. denied, 342 U.S. 830 
(1951).*° 

As this Court said in Cincinnati Gas & Elec, Co. v. Fed- 
eral Power Commission, 101 App. D.C. 1, 7, 246 F. 2d 688, 
694 (1957), in determining whether a party had been ‘‘ag- 
grieved’? under the comparable provisions of Section 19 (b) 
of the Natural Gas Act [52 Stat. 831, 15 U.S.C. § 717 r 
(b)]: 


“|. a petitioner’s aggrievement must be present and 
immediate, or at least must be demonstrably a looming 
unavoidable threat. It must be ‘immediately pressing,’ 
as the Supreme Court said in Eccles v. Peoples Bank, 
1948, 333 U.S. 426, 432. . . .” 


No such ‘looming unavoidable threat”’ is presented by the 
mere possibility of some subsequent agency action which 
may in some way invade the petitioners’ interests. An ad- 
ministrative determination is not ripe for review if ‘‘any 
rights which might be affected adversely depend upon 
future administrative action’’. Aircoach Transport <As- 
sociation v. Civil Aeronautics Board, 103 App. D.C. 107, 255 
F. 24 185 (1958). It is the agency action before the court, 
and not the possibility of future action, which must be the 
source of the petitioners’ aggrievement. Wolff v. Benson, 
103 App. D.C. 334, 335, 258 F. 2d 428, 429 (1958). 


15 The statute and regulations of the Commission permit intervention by 
any person “whose interest may be affected” [§ 189 a, 42 U.S.C. § 2239(a), 
10 CFR § 2.705], and the Commission made clear in the memorandum 
accompanying its Order of October 8, 1956, that it permitted the peti- 
tioners to intervene in these proceedings “even though their interest may 
not be such as to entitle them to judicial review” (Tr. 6362). The question 
of the right to participate in administrative proceedings is obviously quite 
different from that of whether a party has been aggrieved by a particular 
order. Moffat Tunnel League v. Unite States, ZI U.S. 113 (1933) ; 
Pittsburgh ¢ W. Va. Ry. v. United States, 281 U.S. 479 (1930). 
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Finally, substance and not form control reviewability, 
as this Court has also made clear (California Oregon Power 
Co. v. Federal Power Commission, 99 App. D.C. 263, 269- 
70, 239 F. 2d 426, 432-33 [1956]) : 


“What is decisive is not the form of the order, but 
rather the realities of the situation which the order 
creates (or continues) for the complainant. . .. 

“In all cases held reviewable something was hap- 
pening to the complainant. Hither someone was doing 
something to him or he was placed under an obligation 
to do something.”’ 


To determine whether the decision below is sufficiently 
“final as to these petitioners’’ to be now subject to review 
by this Court at their instance, or whether their injury 
is sufficiently ‘‘substantial’’ and ‘‘present and immediate”’ 
to make them ‘‘aggrieved’’ by it, requires a further ex- 
amination of the nature of their interests and of the effect, 
if any, of the Commission’s order on those interests. Such 
an examination will make it clear that the Commission has 
provided adequate procedure for the full protection of the 
petitioners as well as other members of the public. 

Admittedly, the only interest which petitioners are en- 
titled to protect here is their interest and that of their mem- 
bers located in the general area of the PRDC reactor in not 
having their safety or property subjected to unreasonable 
hazard from its operation. Their standing to raise questions 
with respect to the applicant’s financial qualifications rests 
upon the same basis, but is a step more remote; their claim 
here, although not spelled out in detail in their brief, is that 
insufficient financial backing may render the operation of 
the reactor less safe. But it is the alleged hazard to the peti- 
tioners from operation of the reactor, and only this, which 
can even theoretically threaten them. The Commission has 
found—and the petitioners have not excepted here to such 
finding—that the issuance of a provisional construction 
permit to PRDC ‘‘does not in any manner adversely affect 
the health and safety of the public or that of the Inter- 
venors [petitioners]’’ (Opinion, Tr. 6964). This uncon- 
tested finding alone should be sufficient to dispose of the 
claim that the petitioners have been in any way aggrieved 
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by the order complained of here. Interstate Electric, Inc. v. 
Federal Power Commission, 164 F. 2d 485, 485-86 (9th Cir. 
1947) ; Panhandle Eastern Pipe Line Co. v. Federal Power 
Commission, 219 F. 2d 729 (3d Cir.), cert. denied, 349 U.S. 
945 (1955).%° 

The very nature of the objections to the Commission’s 
decision which the petitioners have raised in this Court fur- 
ther emphasizes the extent to which their appeal is pre- 
mature. They do not attack the findings that, for purposes 
of the provisional construction permit, there is reasonable 
assurance that the proposed reactor can be safely operated 
at the site chosen; the basis for their attack here is that 
the Commission did not go further and find that there was 
at this early stage of the project the kind of showing that 
this reactor could be operated safely which would be needed 
to justify issuance of an operating license. Instead, the 
Commission expressly left this question open for determi- 
nation on a record to be made at a later hearing, with the 
burden of proof still on the applicant and with all rights 
of the petitioners to participate as parties therein preserved 
(Tr. 6937-38) : 


‘¢Ags we made clear in our initial decision, the prime 
concern of the Commission is that the proposed re- 
actor be constructed and operated without undue 
hazard to the public health and safety. As Intervenors 
[petitioners] concede, no hazard whatsoever is in- 
volved in the construction of the project. Before we 
authorize the issuance of an operating license to PRDC 
at a further reopening of this proceeding, we will re- 
quire that all safety questions be answered to our com- 
plete satisfaction, as required by the statute and our 
regulations. Under such circumstances, the public 
interest and that of the Intervenors [petitioners] have 
been protected.’’ 


Similarly, even the more remote.(to petitioners) issue of 
the applicant’s financial qualification to operate the reactor 
was also left open for re-examination later. Finding 37 
(Tr. 7024) expressly states that in the later operating li- 


16 Petitioners have also conceded, as they must, that mere construction 
of this reactor—the only activity authorized by the order now under 
attack—presents no public safety question whatever (Tr. 6937-38, 6954). 
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cense proceedings, ‘‘the safety and financial considerations 
of the PRDC project will be in issue, and we shall again 
consider whether the PRDC plant can be operated with rea- 
sonable assurance for the protection of the health and 
safety of the public.”’ The findings and order entered pro- 
vide detailed procedure for the periodic filing (and service 
on petitioners) of further safety and financial information 
developed during the course of construction. The Commis- 
sion made it clear that all of the additional informa- 
tion submitted in the further proceedings ‘‘will be exam- 
ined in determining reasonable assurance of safety when 
the time arrives for consideration of an operating li- 
cense’?.!7 

We agree, of course, that the plain language of Section 
189 of the Atomic Energy Act, as well as its legislative his- 
tory, makes clear the Congressional intent to provide judi- 
cial review to persons properly aggrieved by final orders 
of the Commission in construction permit cases as well as 
those involving operating licenses. There are many orders 
with respect to reactor construction permits where judicial 
review would be available without question. In addition to 
the obvious situations. involving denial of a permit, in- 
clusion of an unacceptable condition in a permit, or grant 
of one of two conflicting permits, review might be ap- 
propriate even at the instance of persons in the petitioners’ 
situation where the Commission issued an unconditional 
construction permit. As the Commission has noted in its 
opinion (Tr. 6955), this is today often the situation with 
respect to those small research reactors of types which are 
already essentially standardized, and it may well be 
the usual case when the art has progressed to the point 
where commercial licenses for nuclear reactors under Sec- 


1? Opinion, Tr. 6987. See Order, Tr. 7025-26, and Amended Construction 
Permit incorporated in it by reference, Tr. 7029-31; Opinion and Find- 
ings, Tr. 6936-38, 7023-24. 

That the further proceedings are to include a public hearing in which 
the petitioners can participate is made perfectly clear, inter alia, by Find- 
ing 36 (Tr. 7023-24). In fact, Section 189 a of the Atomic Energy Act of 
1954 (as amended in 1957, 71 Stat. 579) provides that “The Commission 
shall hold a hearing after thirty days notice and publication once in the 
Federal Register on each application under section 103 or 104 b for a 
license for a facility... .” This includes specifically the issuance of an op- 
erating license, and the Commission has uniformly so interpreted it. See 
also H. Rep. No. 435, 85th Cong., 1st Sess. (1957), p. 25. 
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tion 108 of the Atomic Energy Act are sought. It is this 
situation in which an applicant conceivably might make a 
large investment in reliance upon the determinations made 
in issuing the construction permit. Compare Federal Com- 
munications Commission v. Sanders Bros. Radio Station, 
309 U.S. 470 (1940). 

This, however, is plainly not the situation here. This is 
not a commercial or industrial venture; it is a develop- 
mental project undertaken by a nonprofit corporation for 
the sole purpose of obtaining knowledge and experience 
which will be useful in achieving the eventual goal of eco- 
nomic nuclear power. As noted above (p. 5), PRDC’s 
member companies have no capital as such invested in this 
project and have voluntarily foregone the possibility of 
ever receiving any monetary return or even of obtaining re- 
payment of any of their contributions. In the interests of 
saving time by telescoping plant construction and related 
research and development work (Finding 27, Tr. 7022), 
PRDC sought and willingly accepted a construction permit 
‘on a provisional basis’’ which carried no implication or 
presumption that, unless all the requisite omitted informa- 
tion could be obtained and favorably evaluated by the Com- 
mission, an operating license would be issued. Because of 
the nature of the project, PRDC and its member companies 
willingly assumed this financial risk. 

Petitioners argued below and will undoubtedly urge here 
that their interests are nevertheless threatened by the Com- 
mission’s order because the issuance and continuation of 
this construction permit, even though on a plainly provi- 
sional basis with respect to all contested questions affecting 
them, somehow involves a moral obligation or implied com- 
mitment by the Commission to issue an operating license. 
The fact that so expensive a facility has been built, they 
have said, will result in intolerable pressure to permit it to 
be operated, whether or not this operation would be safe. 
See Petitioners’ Brief, p. 28. 

Whatever validity such an argument might have in 
a situation in which the applicant had been in any way mis- 
led by issuance of a construction permit, it has none here. 
It would be hard to find a case in which the record is clearer 
that no such potential pressure exists or could be exerted. 
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The Commission dealt with this quite forcefully in its 
opinion: 


«¢ As we more fully discuss in Part II of this decision, 
PRDC has been on notice since before the first shovel 
of dirt was moved that its construction permit is pro- 
visional upon further demonstration of many tech- 
nological and financial facts, including the complete 
safety of the reactor. The Applicant has, in fact, 
stated on the record that it is going to proceed at 
first under only the construction permit so as to 
develop a background that will support assurance 
that the reactor can be operated in complete safety, 
and has stated its intention to seek operation au- 
thority only after all necessary facts have been as- 
sembled. Since PRDC has recognized the develop- 
mental nature of the reactor it is building and since 
it has expressly waived any commitment for an 
operating license (if there exists any of the type that 
the Intervenors [petitioners] contend is implied by 
the construction permit), the possibility that the 
Commission would be in any way bound cannot be 
visualized. It would be hard to imagine a case where 
an applicant would be less able to argue that he had 
been misled by previous favorable Commission action. 
Under the circumstances of this case, moreover, and 
in view of the wording of the provisional construction 
permit, it is perfectly clear that PRDC is assuming a 
substantial financial risk with its eyes wide open, and 
that the generation of any pressure from such ingredi- 
ents would be quite absurd”’.”* 


Again, the petitioners have not attacked these findings here. 
Under these circumstances, we think it is clear that this 
order, continuing in effect a provisional construction per- 


18 Tr, 6956-57. The nature of this project is such that, even in the un- 
likely event that for some reason operation of the plant must be seriously 
postponed or cannot be undertaken at all, the substantial practical engi- 
neering information and experience developed in its design, construction 
and non-nuclear testing would make it a success from the research and de- 
velopment standpoint, and would be of great value to later generations of 
reactors. This position of PRDC has been repeatedly stated on the record, 
and was accepted by the Commission. See Opinion, Tr. 6956, n. 31. 
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mit, providing for further review of the matter from time 
to time if necessary, and for specific further proceedings in 
which a complete showing of financial qualification and 
safety of operation must be made at a further public hear- 
ing prior to issuance of an operating license, is in no sense 
an order ‘‘final as to these petitioners”’, nor does it ‘‘ag- 
grieve’’ them, within the meaning of the review provisions 
of the applicable statutes. Chicago & So. Air Lines v. 
Waterman S.S. Co., supra; California Oregon Power Co. v. 
F.P.C., supra; Cincinnati Gas & Elec. Co. v. F.P.C., supra; 
Aircoach Transport Ass’n v. C.A.B., supra; Wolff v. Ben- 
son, supra. It is rather an intermediate order in a continu- 
ing proceeding which will culminate in the issuance or denial 
of a license to operate the reactor. In such proceeding 
petitioners may participate as parties, and it could easily 
result in a decision entirely satisfactory to them—either 
because the operating license is withheld or because they 
are satisfied with a Commission determination on the 
further evidence adduced that operation of the reactor 
as finally built would be safe. ‘‘It may well be’’, there- 
fore, as this Court said in Associated Banning Co. v. United 
States, supra, 101 App. D.C. at 155, 247 F. 2d at 561, that 
the Commission’s ‘‘ultimate action will completely dispel 
every fear voiced by’’ the petitioners. 

The petition for review should accordingly be dismissed. 


Ir 


THE COMMISSION’S SAFETY FINDINGS SATISFY THE RE- 
QUIREMENTS OF THE STATUTE AND THE REGULATIONS 
AND FULLY SUPPORT ITS ORDER CONTINUING THE PRO- 

VISIONAL CONSTRUCTION PERMIT IN EFFECT 


On the merits, the principal contention urged by the peti- 
tioners is essentially that the Atomic Energy Commission 
is without power under the applicable provisions of the 
Atomic Energy Act of 1954 to issue a construction permit 
on a provisional basis unless at the time of issuing such a 
permit it makes substantially the same findings with re- 
spect to safety of operation of the proposed reactor that 
it must make in connection with issuance of an operating 
license. As the petitioners themselves put it, their claim 
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clearly merits such encouragement (Findings 10, 26, Tr. 
7016, 7021-22). 

Section 182 a of the Act [42 U.S.C. § 2232(a)] par- 
ticularizes the nature of the Commission’s obligations re- 
cited in Section 104 b ‘‘to protect the health and safety of 
the public’? by providing specifically that in connection 
with applications for ‘‘licenses to operate production or 

utilization facilities’’ the applicant shall state such techni- 
cal specifications and other information as the Commis- 
sion’s regulations shall require to enable it to make find- “a 
ings with respect to public safety and certain other criteria. 
In other words, the statutory provisions plainly contem- 
plate that it is primarily in connection with the issuance 
of an operating license that the Commission is to make 
its definitive determination of operating safety.” 
Section 185 (42 U.S.C. § 2235) is fully consistent with ; 
this concept. This provides specifically for the issuance 
of construction permits to applicants for ‘‘licenses to con- 
struct or modify’’ production or utilization facilities, ‘‘if 
the application is otherwise acceptable to the Commis- 
| sion’’. It further provides that upon completion of the 
construction of the facility, ‘‘upon the filing of any ad- 
ditional information needed to bring the original appli- 
] cation up to date’’, upon a finding that the facility has 
| been constructed ‘‘and will operate’? in conformity with 
| the application ‘‘as amended’’ and with the Act and the 
| Commission’s rules and regulations, and ‘‘in the absence 
| of any good cause’’ shown to the contrary, the Commission 
| shall issue an operating license to the applicant. This 
provision thus plainly recognizes that an original applica- 
| tion need not and in many instances cannot contain all 
| of the information required to be evaluated at the time . 
the operating license is issued. 

In preparing its regulations under these new statutory 
provisions, the Commission was thus faced with the very * 
practical problem of determining what showing is to be 


22 This language is highlighted by that used elsewhere in Section 182 a 
and in Sections 182 b, c, and d, where reference is made not to licenses 
“to operate” but merely to licenses generally, or licenses for a “facility”. 
The latter usages plainly include a construction permit (as the last sentence + 
of Section 185 expressly provides), while the former in terms excludes 
such meaning. See 42 U.S.C. §§ 2232, 2235. 
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required at the construction permit stage, having in mind 
especially the problems necessarily presented by develop- 
mental projects. The construction of a large power reactor 
and associated generating facilities necessarily takes about 
four or five years. Yet the entire history to date of 
the peaceful application of nuclear energy comprises a 
span of only a little over a decade, and certainly for 
the next few years relatively brief periods undoubtedly 
will continue to witness vast accretions of knowledge in 
this field. The Commission with its detailed familiarity 
with the course of technological progress in atomic energy 
was plainly aware of the fact, which it specifically found 
in this case, that 


‘‘[i]t is in the nature of reactor design, although cer- 
tainly not unique to it, that many features remain to 
be designed and demonstrated after construction is be- 
gun—and indeed some features redesigned and re- 
placed after operation is under way... .’’™ 


Thus it was clear to the Commission that, if it required 
an applicant for a reactor license always to submit with 
his application for a construction permit all of the tech- 
nical information required to make the kind of definitive 
evaluation of safety of operation which must be made be- 
fore an operating license is actually issued, it would effec- 
tively defeat the purposes of the Act by seriously delaying 
if not eliminating most developmental projects, and 
particularly those likely to lead to substantial technologi- 
cal advances. On the other hand, if no real showing with 
respect to probable safety of operation were initially re- 
quired, ill-considered or even irresponsible projects, having 
no substantial chance of successful completion or eventual 
licensing, might be improperly encouraged. 

Section 50.35 of the Commission’s Regulations (10 CFR 


23 Opinion, Tr. 6983. The Commission quoted approvingly the un- 
contradicted testimony of the late Dr. Mark Mills, a member of the 
Advisory Committee on Reactor Safeguards, that “practically all ad- 
vanced technological developments take place with a sort of combined 
construction and research and development and necessary dovetailing of 
these things...” (Tr. 3278), and of Dr. Hans Bethe that “the simul- 
taneous pursuit of programs of research, development and construction 
has become standard in the fast-moving field of atomic energy and is neces- 
sary in order to keep abreast or ahead of our competitors” (Tr. 3960). 
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§ 50.35) was a sensible and practicable solution to this prob- 
lem. This key regulation provides that, in cases where the 
nature of a project is such that it is not practicable to sub- 
mit initially all the technical information needed to com- 
plete the application for license, a construction permit may 
be issued ‘‘on a provisional basis”, if the applicant can 
show ‘reasonable assurance”? that a reactor ‘‘of the gen- 
eral type proposed’’ can be operated at the proposed site 
‘without undue risk to the health and safety of the pub- 
lic’’, and that ‘“‘the omitted information will be supplied’’. 
It further provides that this provisional permit shall be 
subject to a later determination by the Commission that 
‘the final design provides reasonable assurance that the 
health and safety of the public will not be endangered’’. 
See Pet. Br. Appendix p. 4. 

The Commission here made the precise findings contem- 
plated by this regulation. In addition to numbered Find- 
ing 22 (Tr. 7020, p. 9, above), quoted by petitioners, it 
found that: 


“Tt is enough for the purposes of the present pro- 
ceeding (that is, for the issuance of a provisional con- 
struction permit), and for the satisfaction of the re- 
quirements of the statute and the regulations, that 
there be reasonable assurance that the reactor can be 
constructed and operated without undue risk to the 
health and safety of the public. We conclude that the 
present state of knowledge as described in the record 
gives, and the accident possibilities presented on the 
record do not negate, that assurance. We anticipate 
that the growth of present knowledge within a time 
reasonable in relation to the production schedule of 
the project will continue to strengthen the assurance”’ 
(italics supplied). 


Since no claim is made here that these findings are not 
fully supported by the evidence, they must be accepted 


24 Opinion, Tr. 6983-84. Statements of fact in the Commission’s opinion 
are to be taken as findings of fact. Tr. 7013. The Commission also found 
that “There is reasonable assurance that technical information omitted from 
the Application and required to complete the Application will be supplied 
prior to the time when it is necessary for the Commission to rule on the 
operating aspect of the license application.” Finding 33, Tr. 7023. 
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for purposes of this petition for review. Under these cir- 
cumstances, it is hard to understand the contention, repeat- 
edly made by petitioners (Brief, pp. 8-9, 12-13, 29-31), that 
the Commission’s findings do not satisfy the requirements 
of Section 50.35 of the regulations and that they are not 
responsive to Specified Issue A(1), which is stated in the 
terms of that provision (see, especially, Tr. 6971). Their 
contention appears to stem entirely from the fact that the 
findings are stated to have been made for purposes of the 
only matter then before the Commission, i.e., ‘for purposes 
of this provisional construction permit’’, and from the fact 
that the Commission has made it abundantly clear in its 
opinion that, as it put it, ‘‘the degree of ‘reasonable as- 
surance’ with respect to safety that satisfies us in this case 
for purposes of the provisional construction permit would 
not be the same as we would require in considering the 
issuance of the operating license’’ (Opinion, Tr. 6987). 
On this basis, petitioners urge that the Commission’s find- 
ings do not satisfy the requirements of the regulations as 
properly interpreted and that, if the regulations are con- 
strued so as to be satisfied by such findings, the regulations 
are invalid under the statute. We believe that neither of 
these contentions can be sustained. 

First. In arguing that the Commission has misinter- 
preted its own regulations, petitioners have undertaken a 
very heavy burden. As the Supreme Court stated in Bowles 
v. Seminole Rock Co., 325 U.S. 410, 414 (1945) : 


sc 


. a court must necessarily look to the adminis- 
trative construction of the regulation if the meaning of 
the words used is in doubt. The intention of Congress 
or the principles of the Constitution in some situations 
may be relevant in the first instance in choosing be- 
tween various constructions. But the ultimate crite- 
rion is the administrative interpretation, which becomes 
of controlling weight unless it is plainly erroneous or 
inconsistent with the regulation.’’ 


This Court stated the rule with respect to ‘‘an administra- 
tive interpretation of an administrative order’? even more 
succinetly: ‘*. .. the courts follow such interpretations un- 
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less the error is clear’’* Here, it is believed, the interpre- 
tation put on its own regulations by the Commission is not 
only not ‘‘plainly erroneous’’ but is clearly right when 
tested by ordinary canons of construction. 

The crux of petitioners’ claim is that the regulations do 
not by their terms permit differing degrees of ‘‘reasonable 
assurance’? for provisional construction permits and for 
operating licenses. It is well recognized, however, that 
the same word or phrase used in statutes or regulations 
may have quite different meanings, depending upon the 
context. Compare, e.g., Lee v. Madigan, 358 U.S. 228, 230-31 
(1959). ‘‘Reasonable assurance’’ may properly mean such 
degree of certainty, persuasion or confidence as may be 
expected or required under the particular circumstances, 
and the Commission specifically so interpreted it here (Tr. 
6987). The purpose for which the determination is made 
thus necessarily enters into the degree of certainty re- 
quired. 

That this was intended by Section 50.35 of the Regulations 
is emphasized by the fact that the plain language of this 
provision does not require an jnitial showing of ‘‘reason- 
able assurance”’ of safe operation of the particular reactor 
as it is then proposed; the showing required for a provi- 
sional construction permit is stated to be with respect to 
a reactor ‘‘of the general type proposed”’, emphasizing 
the contemplation of the regulation that substantial design 
changes may be made during the construction period, within 
the concept of the ‘‘general type proposed’’, This lan- 
guage also indicates that the degree of certainty required 
for this purpose is necessarily less than that subsequently 
required for the determination (for purposes of an oper- 
ating license) that ‘‘the final design provides reasonable 
assurance that the health and safety of the public will 
not be endangered.’? The very purpose of the provision 
is to authorize a construction permit ‘‘on a provisional 


25 Bailey v. Richardson, 86 App. D.C. 248, 254, 182 F.2d 46, 52 (1950), 
aff'd, by equally divided court, 341 U.S. 918 (1951). See also L. Gillarde 
Co. v. Joseph Martinelli d: Co., Inc., 169 F.2d 60, 61 (1st Cir. 1948). The 
Court of Appeals for the Second Cireuit has said that such an adminis- 
strative interpretation “is entitled to great weight if not so unnatural or 
unreasonable as to ensnare and entrap those governed by it.” Western 
Union Tel. Co. v. United States, 217 F.2d 579, 581 (1954). 
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basis’? in those cases where all information: needed for 
the final safety evaluation is not initially available but can 
be shown to be probably obtainable during the necessarily 
extended construction period. To say, as petitioners do, 
that the same showing of safety of operation must be made 
to justify a provisional construction permit that is re- 
quired for an unconditional permit or for the final operat- 
ing license is to render the regulation a nullity.** 

Second. The petitioners’ main claim here is that, if the 
regulations are construed so as to authorize the Commis- 
sion to issue a provisional construction permit without 
finding the same extent and degree of assurance of safety 
of operation that must be had to support an operating li- 
cense, they are invalid under the provisions of the Atomic 
Energy Act of 1954. 

Again, the petitioners have undertaken a heavy burden. 
An administrative agency’s contemporaneous administra- 
tive interpretation of a statute is entitled to great weight, 
and, as the Supreme Court has aptly stated, ‘‘This is pe- 
culiarly true here where the interpretations involve ‘con- 
temporaneous construction of a statute by the men charged 
with the responsibility of setting its machinery in motion, 
of making the parts work efficiently and smoothly while 
they are yet untried and new.’ ’’ United States v. American 
Trucking Associations, 310 U.S. 534, 549 (1940), quoting 
with approval Norwegian Nitrogen Co. v. United States, 288 
U.S. 294, 315 (1933). See also Federal Housing Adminis- 
tration v. The Darlington, Inc., 358 U.S. 84, 90 (1958). 

Where in addition to having the ‘‘responsibility of set- 
ting its machinery in motion” the administrative agency 
is operating in a field based on a wholly new and extremely 
complex technology, the very understanding of which re- 
quires technical competence and skill of a high order, the 
courts should be particularly slow in overturning the 


°6 Petitioners’ related argument that the “common standards” pre- 
scribed in Section 50.40 of the regulations require the same safety find- 
ings for provisional construction permits as for operating licenses would 
similarly deprive Section 50.35 of all substance. Section 50.40 sets out 
“considerations” by which the Commission “will be guided” in determining 
that “a license will be issued to an applicant”. In context, “license” 
plainly may be read as “construction permit” (as Section 185 of the Act 
itself provides), and the Commission has expressly so construed it 
(Tr. 6949-50). 
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agency’s basic regulatory scheme. Compare Board of Trade 
of Kansas City v. United States, 314 TS. 534, 548 (1942). 
And where, as here, the uniform and settled practice of the 
agency over the full period of over five years since enact- 
ment of the statute has been in accordance with this regu- 
lation,’ and where this practice has repeatedly been brought 
to the attention of Congress but not dealt with in subse- 
quent amendments,’ there is even more reason for uphold- 
ing the agency’s interpretation. Compare United States v. 
Shreveport Grain & Elevator Co., 287 US. 77, 84 (1932) ; 
United States v. Bergh, 352 U.S. 40, 46-47; Ivanhoe Irriga- 
tion Dist. v. McCracken, 357 U.S. 275, 292-94. Quite apart 
from this, however, it is believed that the Commission’s 
regulations and practice thereunder are fully consistent 
with the Atomic Energy Act, and that in fact the artificially 
restrictive interpretation urged by the petitioners would 
violate the Act by frustrating its primary purposes. 

The relevant statutory provisions with respect to licens- 
ing are summarized above (pp. 24-26). What the petition- 
ers primarily rely on to support their narrow interpreta- 


27 See p. 35, n. 32, below. It is obvious to anyone acquainted with 
the nature of the technical problems presented by atomic power reactors 
that at the present stage of the development of the art, no other approach 
is feasible if such projects are to be undertaken at all. Cf. testimony 
of Dr. Mills and Dr. Bethe, supra, p. 27, n. 23, and explanation made 
to Joint Committee on Atomic Energy by Dr. C. Rogers McCullough, 
Chairman of the Advisory Committee on Reactor Safeguards, quoted in 
the opinion below (Tr. 6961-64). 


28 See Opinion, Tr. 6958-65, for sammary of extent to which the Com- 
mission’s practice with respect to provisional construction permits was 
brought to the attention of the Joint Committee on Atomic Energy in 
1956 and again in 1958. Congress has taken no action to overturn this 
administrative practice, although the Atomic Energy Act of 1954 has been 
amended in some particulars at every session of Congress since its enact- 
ment, and in 1957 these very licensing provisions were amended to give the 
Advisory Committee on Reactor Safeguards a statutory basis, to require the 
Committee’s report on all applications under Section 103 and 104 b to be 
made public, and to make hearings mandatory on all such applications. See 
ELR. Rep. No. 435, 85th Cong., ‘Ist Sess., pp. 24-25, P.L. 85-256, 71 Stat. 
57 


6. 

The Joint Committee occupies & unique role in that it is established by the 
Atomic Energy Act of 1954 itself, and Section 202 specifically enjoins the 
Commission to “Keep the Joint Committee fully and currently informed 
with respect to all of the Commission’s activities”. Compare Panama 
Canal Co. v. Grace Line, Inc., 356 U.S. 309, 318-19 (1958). 
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tion of these provisions are two small bits of the extensive 
legislative history of the Atomic Energy Act of 1954. 
Neither of these isolated fragments supports their position, 
especially when considered in the light of the over-all Con- 
gressional objective. 

The first of these is an excerpt from hearings before the 
Joint Committee on Atomic Energy in May, 1954, and from 
the Committee Report (Pet. Brief, pp. 17-19). The burden 
of the exchange quoted at length by petitioners between 
an industry witness, Mr. Paul MecQuillen, and several mem- 
bers of the Committee, was that the Act should contain 
provisions requiring a construction permit to state the 
conditions, if any, which must be met by the applicant in 
order to convert this permit into an operating license on 
completion of construction. Obviously with commercial 
projects primarily in mind, the witness emphasized that 
it was important to provide a procedure upon which an 
applicant planning to invest capital in such projects could 
rely with some confidence. In fact, the colloquy as a 
whole (including portions not’ quoted by the petitioners) 
does not indicate that provisional or conditional construc- 
tion permits as such are or should be forbidden, but, on 
the contrary, that such specifications and conditions as 
would have to be met in a particular case in order to 
convert the construction permit into a license should be 
clearly spelled out in advance in the permit itself.” 
Chairman Cole’s suggestion that the Act as drafted might 
be adequate in this particular was not accepted by the 
witness, who unsuccessfully urged an amendment to make 
available greater advance assurance to an applicant that 
his construction permit would be converted into a license. 
See II Legislative History, 1747,1752-53. 

Several other witnesses also feared that certain provi- 
sions of Section 185 of the Act might make it impossible for 
the Commission to issue unconditional construction per- 
mits, and amendments were suggested to eliminate these 


29No more than this was obviously meant by the statement con- 
tained in the Joint Committee Report, quoted by petitioners (pp. 19, 
27), that “Section 185 . . . requires the issuance of a license if the con- 
struction is carried out in accordance with the terms of the construction 
permit” (I Legislative History 1024). The “terms of the construction 
permit” which must be complied with to obtain an operating license 
necessarily include any conditions and provisions included in it. 
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provisions (¢.g., II Legislative History 1860, 2051). No 
such amendments were ever adopted, but it is plain in 
context that what was sought here was not a prohibi- 
tion against provisional construction permits as such, 
but rather the assurance of the availability, where 
circumstances warranted, of unconditional construction 
permits as well. Nothing in any of this testimony or 
the comments made with respect to it by certain members 
of the Joint Committee on Atomic Energy indicates that 
the law as enacted was intended to prohibit provisional 
construction permits. 

The second bit of legislative history relied on involves 
a brief exchange on the floor of the Senate between Sen- 
ator Humphrey and Senator Hickenlooper with respect 
to a proposed amendment to Section 185 introduced by 
Senator Humphrey and later withdrawn. Senator Hum- 
phrey appeared to be concerned about a number of things, 
including possible pressure that might be brought to bear 
on the Commission if an applicant had made a large invest- 
ment in reliance upon a construction permit and then faced 
new problems with respect to whether or not it could be op- 
erated. While some of his remarks can be interpreted as 
indicating that he favored a flat prohibition on all condi- 
tions in construction permits, his amendment dealt only 
with procedures to be followed in connection with their 
issuance. This amendment had previously been urged (but 
not passed) in the House of Representatives. 

Whatever Senator Humphrey had in mind, however, the 
amendment he proposed was not adopted. He withdrew it 
when Senator Hickenlooper explained that the procedural 
and judicial review provisions contained in Section 189 
of the bill were available not only with respect to operat- 
ing licenses but also with respect to construction permits ; 
in other words, an applicant not satisfied with the pro- 
visions of his construction permit—including any condi- 
tions that might have been inserted in it—was not faced 
with the necessity of going ahead and investing in the 
reactor without knowing whether he could operate it, as 


30 See detailed analysis of the history of this proposal in the Commission’s 
Opinion, Tr. 6947, n. 19. Senator Humphrey was not a member of the 
Joint Committee on Atomic Energy. 
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Senator Humphrey apparently feared might happen; under 
the provisions of Section 189, as amended, the applicant 
could demand a hearing and judicial review with respect 
to any unsatisfactory provisions of the permit itself and 
get this settled prior to construction. The availability 
of this procedure satisfied Senator Humphrey, and his 
amendment was withdrawn. 

Against these at least ambiguous fragments of legis- 
lative history must be measured the completely clear basic 
purpose behind this legislation to expedite and encourage 
“cwidespread participation in the development and utili- 
zation of atomic energy for peaceful purposes to the maxi- 
mum extent consistent with the common defense and 
security and with the health and safety of the publiec’’ 
(Section 3 d, Appendix, p. 1). It is appropriate to leave to 
the Commission a discussion of the impact which the re- 
strictive interpretation urged by petitioners would, as a 
practical matter in the present state of the development of 
the technology, have upon this basic policy. It is quite 
obvious, however, that under this interpretation, no large 
developmental power reactor—at least if it is not a 


Chinese copy of some other existing plant—could here- 
after be granted a construction permit at all? At 
this early stage of the development of nuclear power, 


31 When Senator Hickenlooper said that “a license and a construction 
permit are equivalent”, he plainly meant equivalent from the standpoint of 
available procedural safeguards to the applicant, as the context shows. 
See III Legislative History 3759. When he similarly agreed with Senator 
Humphrey that “Section 182 on license application” as well as the hearing 
and judicial review provisions “all apply directly to construction permits” 
(ibid.) he plainly was referring specifically to those provisions of Section 
182 which in terms do so apply. See note 22, p. 26, above. 

32 Every construction permit issued for a developmental power reactor 
to date has been a permit on a provisional basis, issued under Section 
50.35 of the Commission’s regulations because of the necessary initial 
omission from the application of important segments of unavailable tech- 
nical data having a bearing on eventual safety of operation. Consolidated 
Edison Co. (CPPR-1; 21 Fed. Reg. 3084-85) ; Commonwealth Edison Co. 
(CPPR-2; 21 Fed. Reg. 3085-86); General Electric Co. (CPPR-3; 21 
Fed. Reg. 3395-96) ; PRDC (CPPR-4, Tr. 6027-33) ; Yankee Atomic Elec- 
tric Co. (CPPR-5; 22 Fed. Reg. 9237-38). It would appear from an exami- 
nation of the conditions included in each of these provisional construction 
permits that none of them could have been issued under the limitations 
claimed by the petitioners to be applicable here. 
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it is hard to see how any such reactor that could 
meet the requirements urged by the petitioners would 
be worth building at all, let alone be of the preferred type 
described in Section 104b as one which would ‘‘lead to 
major advances in the application of atomic energy for 
industrial or commercial purposes.’’ 

The artificial and unnecessary limitations on the com- 
mencement of construction of privately financed reactors 
which are urged by the petitioners are flatly inconsistent 
with the plainly expressed purpose and intent of Section 
104 b and of other applicable provisions of the Atomic 
Energy Act of 1954. They should be emphatically rejected. 


Il 


THE COMMISSION’S FINDINGS WITH RESPECT TO PRDC’S 
FINANCIAL QUALIFICATIONS SATISFY THE REQUIRE- 
MENTS OF THE STATUTE AND REGULATIONS AND ARE 

FULLY SUPPORTED BY THE EVIDENCE 


The petitioners’ contention here with respect to the finan- 
cial qualifications issue appears to be two-fold: first, they 
say, the evidence in the record does not support the findings 
made (Point II, pp. 31-43) ; and, second, the findings them- 
selves do not satisfy the requirements of the Act or the 
Regulations (Point III, pp. 44-48). These questions can 
best be dealt with in the inverse order to that in which 
they have been presented by the petitioners, since analysis 
of their argument makes it clear that both of its parts are 
really hinged on the single claim that the Commission erred 
in defining and applying its own financial qualification 
standards. This claim, we believe, is utterly without sub- 
stance. 


A. THE COMMISSION’S FINDINGS ARE IN ACCORD WITH THE 
STATUTE AND REGULATIONS 


The only statutory provision with respect to financial 
qualification is found in Section 182 a [42 U.S.C. § 2232 
(a), Pet. Br. Appendix p. 2]. Congress in this section 
delegated to the expertise of the Commission broad au- 
thority to require ‘‘such information” as the Commission 
considers to be needed for it to decide ‘‘such of the tech- 
nical and financial qualifications’? as it ‘‘may deem ap- 
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propriate for the license’. Section 185, providing for 
construction permits, specifically provides that ‘‘For all 
other purposes of this Act, a construction permit is deemed 
to be a ‘license’ ’’. 

The pertinent regulations duly promulgated by the Com- 
mission pursuant to this authority are contained in 10 
CFR Sections 50.40(b) and 50.60(c)(2). Section 50.40 
(b), dealing with ‘‘standards for licenses and construction 
permits’’, provides: 

“©§ 50.40 Common standards. In determining that a 
license will be issued to an applicant, the Commission 
will be guided by the following considerations: 

‘“<(b) The applicant is . . . financially qualified to 
engage in the proposed activities in accordance with 
the regulations in this chapter.”’ 


Section 50.60(c) (2) concerns allocation of special nuclear 
material, and provides: 


‘«(¢) A request for the incorporation in a construc- 


tion permit or license of provisions designating the 
amount of special material available for use by the 
facility will be approved by the Commission if: 


“«(2) The applicant appears to be financially quali- 
fied to assume responsibility for the payment of Com- 
mission charges for the material and to undertake and 
carry out proposed use of special nuclear material 
for a reasonable period of time: ...”’ 


On the basis of a number of subsidiary findings (dis- 
cussed below, pp. 40-48), the Commission made the precise 
findings required by these regulations: 


“«. |. we are satisfied that the record establishes fi- 
nancial qualification to construct and operate the pro- 
posed reactor, to receive an allocation of nuclear mate- 
rials, and to pay Commission charges and prices there- 
for for at least a reasonable time after scheduled start- 
up of the reactor, and certainly through the middle of 
1963”’ (Opinion, Tr. 6994-95; see also Tr. 7023-24). 
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While this appears to read directly on the regulations 
quoted above, petitioners contend that these findings neither 
satisfy the requirements of these regulations nor are re- 
sponsive to the financial qualification issue specified for 
determination (Issue B, Tr. 6359). They also argue that 
PRDC’s financial resources as disclosed by the evidence 
and summarized in the Commission’s opinion and findings 
(Tr. 6988-95) are inadequate to meet these requirements. 

First of all, it should be noted that, although some ref- 
erences are made in petitioners’ brief to alleged violations 
of ‘‘the Act’’, there can be no serious claim here that the 
Commission’s interpretation of its regulations and its 
action thereunder violate any statutory standard. The 
broad delegation of authority contained in Section 182 a 
obviously calls for the ‘‘use of informed diseretion’’ by 
the Commission to make a determination of policy with 
respect to the appropriate standard of proof to be required 
for financial qualification. See Securities & Exchange 
Commission v. Chenery Corp., 332 U.S. 194, 208. Under 
such circumstances the Commission’s interpretation 
of the statute is entitled to the greatest weight and can, in- 
deed, be upset only if a plain abuse of discretion is shown. 
Id. at p. 208; Central-Illinois Securities Corp. v. Securities 
& Exchange Commission, 338 U.S. 96, 127; Atlantic Tele- 
phone & Telegraph Co. v. United States, 299 U.S. 232, 
236-37. 

Accordingly, petitioners formulate their argument pri- 
marily in terms of alleged disregard by the Commission 
of the regulations themselves, citing cases involving seri- 
ous procedural irregularity such as Boudin v. Dulles, 98 
App. D.C. 305, 235 F.2d 532 (1956), and Burrell v. Martin, 
98 App. D.C. 33, 232 F.2d 33 (1955). What this really 
boils down to is the claim that the Commission has mis- 
understood and misinterpreted its own regulations by fail- 
ing to apply the substantive standards they were intended 
to specify. Compare Bowles v. Seminole Rock Co., 325 
U.S. at 414, and other cases cited supra, pp. 29-30. Here, 
again, we believe the Commission’s interpretation of its 
own regulatory standards is not only not clearly wrong 
but is the only one which could possibly be adopted if the 
objectives of the Act are to be given effect. 


The petitioners’ position appears to be that the terms of 
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the Commission’s regulations require the applicant to 
show financial ability to support not only construction but 
also operation of the proposed reactor over at least ‘‘a 
substantial part’’ of the entire twenty-five year maximum 
period for which special nuclear material is requested to 
be allocated. This showing, they say, must include specific 
undertakings or other firm financing arrangements to take 
care of all but the most unlikely conceivable contingencies 
throughout this whole time.™ 

The Commission emphatically rejected this interpre- 
tation of its regulations. Considering the two provisions 
together in the practical context of the present state of 
nuclear reactor development—with which the Commission 
was certainly acquainted when it promulgated them—it 
has interpreted them as requiring the applicant for a 
construction permit to show sufficient financial backing to 
provide reasonable assurance that he will be able to com- 
plete construction of the reactor as proposed, and there- 
after to operate it (and pay any Commission charges) for 
a ‘‘reasonable time’’.** Under the circumstances, it found 
that the approximately three years from start-up to the 


middle of 1963 would certainly be enough to constitute 
a ‘‘reasonable time’’ for such operation here (Tr. 6994-95). 

Not only is the Commission’s interpretation and evalua- 
tion of its regulations in full accord with their language, 
but, as the Commission has found, no other construction 


33 While petitioners now seem to say that their proposed standard of 
proof is concerned only with contingencies which can “reasonably be an- 
ticipated” rather than “every conceivable” contingency (Br. p. 41), the 
contingencies they actually invoke belie this purported concession. A clear 
example is their insistence that PRDC must in order to obtain its construc- 
tion permit show that it has made firm financial arrangements to cover a 
possible increase in the current special nuclear material burn-up and use 
charges payable to the Commission many years in the future (Br. p. 39). 
There is no evidence whatever in the record as to whether, when, or how 
these charges will be changed, and petitioners offer no reason for assuming 
that an increase is any more likely than a decrease should any change at 
all oceur. Other contingencies described by petitioners are largely of the 
same type (Br. pp. 37-40). 


34 The Commission specifically held that “proposed activities”, as used 
in Section 50.40 of its regulations, mean those activities which would be 
authorized by the particular “license” at issue—i.e., the construction per- 
mit, which grants authority only for actual construction of the reactor up to 
but not including the introduction of fuel (Opinion, Tr. 6949-50). 
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would be consistent with the policy of the Act when the 
practical problems of reactor development today are con- 
sidered. See Opinion, Tr. 6992-95. Furthermore, if at 
any time in the continuing review which it has provided, 
the Commission finds that PRDC’s committed resources 
are in its opinion inadequate in the light of costs actually 
incurred or then indicated, it may require PRDC to sup- 
plement such resources as a condition to going forward. 
As a practical matter, it is hard to see how greater pro- 
tection to the public interest in this area could reasonably 
have been provided. 


B. THE COMMISSION’S FINDINGS ARE SUPPORTED BY THE 
EVIDENCE 


Petitioners also claim that ‘‘the findings and conclusions 
[the Commission] did make with reference to the financial 
qualifications of PRDC are not supported by substantial 
evidence on the record considered as a whole’’ (Br., p. 
32). The Commission found that PRDC already had 
firmly committed assets of about $49.5 million (Tr. 6989-90 ; 
discussed further, pp. 42-44, below). It found further that 


funds had been ‘‘forthcoming from the members of PRDC 
on call’? (Tr. 6994) and that they were willing ‘‘to continue 
to support PRDC”’ (Tr. 6990). Finally, it found that 
the fourteen PRDC utility members alone had com- 
bined equity assets of $2 billion (Tr. 6990), z.e., that the 
members plainly were financially able to go forward with 
the project. None of these subsidiary facts appears to 
be disputed by petitioners. They are, we believe, clearly 
sufficient in themselves to support the Commission’s de- 


33 When a possible overrun in cost estimates was foreseen on the basis 
of actual construction experience the PRDC members contributed with 
alacrity another $3.9 million (Acker, Tr. 4375-76, 3398-3400, 3408; App. 
Exhs. XXXVI, XXXVI-A and B, Tr. 5920-31, 6282-87 (only Tr. 5921 
printed). 

For testimony of Mr. Ernest R. Acker, Vice-President of PRDC and 
Chairman of its Finance Committee (and President of one of its member 
companies, Central Hudson Gas & Elec. Corp.), as to the members’ willing- 
ness to further contribute, see Tr. 507-08, 761-63, 826-27, 3392-93, 3947. Of 
course, PRDC members have not legally bound themselves to cover contin- 
gencies unascertainable in degree and far in the future. Cf. Southeastern 
Enterprises, 13 R.R. 139, 145 (1957). 
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termination that ‘‘the financial history of PRDC and the 
financial standing of its members are such that the in- 
creases in cost feared by the [petitioners] will be covered 
through the devices that PRDC has previously utilized’’ 
(Opinion, Tr. 6994). 

Indeed, contrary to petitioners’ claim (Br. pp. 42-43), 
other administrative agencies require no more and often 
less in applying financial qualification standards. Thus, 
proof that an applicant for a certificate of convenience 
and necessity authorizing certain air transportation has 
a parent company which has already financed part of the 
project, plus expression of belief by the officers of the 
applicant that the parent would continue to provide finan- 
cial backing, is sufficient to satisfy from the financial point 
of view the requirement that the applicant be ‘‘fit, willing 
and able’’ to perform the proposed service. Pan Ameri- 
can Airways Co., 1 CAB 118 (1939); see also American 
Export Airlines, Inc., 3 CAB 294 (1941). And the Federal 
Communications Commission, which as a prerequisite to 
authorization of new broadcast stations is required to find 
an applicant ‘‘financially qualified to construct and op- 
erate’’ the station [47 CFR § 3.24(b)(3)], accepts as 
adequate for this purpose evidence of the willingness and 
capacity of stockholders or other sources of capital to 
meet new situations, even though no agreements or bind- 
ing commitments have been given. E.g., Liberty Tele- 
vision Inc., 18 R.R. 673, 675 (1959); Midland National 
Life Insurance Co., 4 R.R. 1269, 1294 (1949). In Columbia 
Empire Telecasters Inc. v. Federal Communications Com- 
mission, 97 App. D.C. 112, 228 F.2d 459 (1955), affirming 
Oregon Television Inc., 9 R.R. 1401 (1954), this Court 
approved this pragmatic approach in upholding an FCC 
finding of financial qualification where more than half 
of estimated construction costs and all of an anticipated 
first year operating deficit were to be covered by a bank 
loan contingent on a guarantee by the applicant’s direc- 
tors, and the directors testified in favor of the project 
generally but not specifically that they would guarantee 
the loan. See 9 R.R. at 1406-08, 1456a. J 

Actually the evidence presented by PRDC goes well 
beyond mere proof of the financial ability and willingness 
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of its member companies to go forward with the project. 
This evidence indicates that PRDC itself already has in 
hand firmly committed resources and anticipated income 
from the operation of the reactor which appear adequate 
to cover all estimated costs of construction, and operation 
through mid-1963. 


1. CoNSTRUCTION AND TEST PERIOD 


The Commission found that for PRDC’s construction 
and test period (scheduled to terminate on August 31, 
1961)%* PRDC had total firm resources of $49,448,000, 
total estimated costs of $44,020,000, and a resultant indi- 
cated surplus (over and above $1,175,000 provided for 
working capital) of $5,428,000 (Fdg. 23, Tr. 7020-21). The 
Commission also found that, while there was a likelihood 
that the construction cost estimates would be exceeded, the 
record ‘‘does not demonstrate that such an overrun will 
exceed Applicant’s available assets by any amount and 
especially by an amount large enough to disprove PRDO’s 
financial qualification’’ (Fdg. 24, Tr. 7021). The derivation 
of these figures is indicated in a summary tabulation of 
resources and costs on the facing page. 

Petitioners apparently do not dispute the finding that 
PRDC has $49,448,000 in cash and in firmly committed 
resources. Their only quarrel with respect to construction 
and test period financing findings concerns PRDC’s con- 
struction cost estimates and the degree, if any, to which 
they may possibly be exceeded. 

These cost estimates came out of a joint study by PRDC 
and qualified technical organizations under contract to it, 
in consultation with and under the general direction of the 
PRDC Finance Committee (Acker, Tr. 3932). Reference 
to the Joint Appendix will show the detail with which these 


36 PRDC’s first year of operation will be devoted to nuclear test opera- 
tions at varying power. Because of this, PRDC’s financial projections have 
included this first operating year with its construction costs, and this entire 
period is called the “construction and test period”. See Acker, Tr. 3932. 
‘As stated, however, this period includes a full year of operation (for 
which, of course, an operating license must be obtained following com- 
pletion of construction). 
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estimates were formulated and supported (Exh. Acker 7, 
Tr. 4451-4546; Acker, Tr. 3932-35). While any estimate 
of future costs is unreliable in the sense that it cannot ex- 
press with certainty what actual expenditures will turn out 
to be, testimony of Mr. Ernest R. Acker (n. 35, p. 40, supra) 
that PRDC’s total construction and test period costs cannot 
reasonably be expected to exceed PRDC’s firmly committed 
resources (Tr. 3400, 3403, 3473) stands in the record un- 
opposed by any opinion to the contrary. 

Petitioners’ attack on the cost estimates appears to rest 
largely on the testimony of a Commission witness, Mr. H. 
Monroe Radley, Assistant Chief of the Engineering Branch 
of the Commission’s Division of Construction and Supply. 
The sum and substance of Mr. Radley’s testimony was 
that, in his judgment, PRDC was likely to have an overrun 
on its cost estimates of ‘‘several million dollars’? (Tr. 
4351-52). By this he said he meant the dictionary meaning 
of ‘‘more than two but not many’’ million (Tr. 3303).” 
In fact, the evidence with respect to PRDC’s actual cost 
experience from beginning of construction to mid-1957 
indicates this opinion to be ‘‘pessimistic’’, as the Com- 
mission termed it (Tr. 6991, n. 71). At that time, with 
27% of total labor and material actually on order, largely 
on a fixed price basis, net overruns of the original esti- 
mates on these items ranged between 5% and 714%. See 
Opinion, Tr. 6991, n. 71; App. Exh. XLV, Tr. 6079-82; 
Exh. Acker 20, Tr. 4731-32; Acker, Tr. 3399, 3542-45. If 
this range of percentages is applied to total direct and 
indirect estimated plant construction costs of $31,675,000 
(Summary, p. 43, above), the maximum indicated overrun 
would be about $214 million, a sum far below the indicated 


37 Petitioners have tried to read more than this into Mr. Radley’s 
testimony by reference to several specific items he criticized. Considera- 
tion of all the evidence with respect to many of the specific items re- 
ferred to, however, shows that much of his criticism was based on a 
misunderstanding arising primarily from his failure to take into ac- 
count the joint nature of the project and the resulting fact that substan- 
tial costs which he anticipated did not appear in the PRDC estimates 
because they were to be covered by Atomic Power Development Associates, 
Inc., or by The Detroit Edison Company. See, ¢.g., Acker, Tr. 4386-88, 
3476-78, 3481-82, 3489-92, 3501, 3520-21. 
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surplus (excluding allowance of $1.175 million for working 
capital) of about $5,500,000. 

Under all the circumstances, therefore, there can be no 
doubt that PRDC showed firm financing arrangements 
which provided a substantial margin over reasonably an- 
ticipated costs of construction, including a full year’s nu- 
clear test operation, and that the Commission’s conclusions 
here are not only supported but compelled by the record.” 


2. Reactor OPERATION 


As previously explained (p. 42, n. 36), PRDC’s finan- 
cial projections for the ‘‘construction and test period’’ 
include one full year of nuclear operation. Following 
completion of this nuclear test year, a further ten-year 
period of operation, from September 1, 1961, through 
August 31, 1970, has been projected (App. Exh. XLIV, 
Tr, 6070-78). The bulk of the petitioners’ argument that 
adequate financial qualification was not shown by the evi- 
dence is directed toward items included in this long-range 
projection, especially in the later years. From the outset, 


38 Petitioners’ argument that administrative and other overhead expenses 
are also underestimated because they do not allow for indicated slippage 
of schedule due to fabrication delays (Br. p. 35) is based on an erroneous 
premise. These components of the total estimated cash requirements 
of $44,020,000 were adjusted upward from the original estimates to make 
allowance for indicated delays. See App. Exhs. XLII, XLIII (Sched. 
2), Tr. 6063-64, 6069; Acker, Tr. 4384-85, 3456-57, 3512. 

39 As a matter of fact, rather than being too sanguine as petitioners 
contend, the Commission’s conclusion is actually more conservative than 
the evidence requires. In the first place, in the cost estimates for 
construction labor and material the items of equipment to be con- 
tributed by Atomic Power Development Associates, Inc. are valued 
at slightly over $4 million (Exh, Acker 6, Tr. 4449). On the asset 
side of the ledger, however, credit is conservatively taken for only $3 
million with respect to this equipment (see Summary, p. 43, above). 
The result is in effect a reserve of about $1 million (Acker, Tr. 505-08, 
3536-39). Secondly, the allowance of $5 million for research and develop- 
ment by PRDC was not originally allocated against any specific projects. 
And, as of May 31, 1957, more than $4.5 million of this allowance re- 
mained unallocated, constituting in effect an additional reserve fund (Exh. 
Acker 29, Tr. 4757-58; Acker, Tr. 729-31). These two “hidden reserves” 
total about $5.5 million. Unless they are exhausted by overruns and 
further required research and development costs, if any, the original 
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however, PRDC and the Commission have recognized that 
major elements of both operating costs and revenues are 
necessarily speculative, and become more so as operation 
is projected further into the future. See, e.g., Tr. 788-90. 
As the Commission put it (Tr. 6992), 


“This is inevitable in a project to construct a reactor 
of an advanced type for the purpose of demonstrating 
the practical value of such a facility. Indeed one of 
the purposes of the project is to ascertain costs and 
revenues in the operation of such a reactor.’ 


A requirement that at the construction permit stage there 
be shown dollar-for-dollar pledges or other financing ar- 
rangements sufficient to cover projected expenditures over 
all of such period plus contingencies of the type described 
by petitioners would, as the Commission found, ‘‘make 
virtually impossible the construction of any developmental 
reactor’”’ (Tr. 6993). 

While we believe that the demonstrated willingness and 
admitted ability of PRDC’s member companies to furnish 
whatever support is required, is adequate to show financial 
qualification in the sense of probable ability to operate 
over the entire projected period to 1970, this is much more 
than is now required. Actually, financial qualification to 
operate the reactor for a ‘‘reasonable time”’ is all that 
need be demonstrated for present purposes, and the Com- 
mission has found that operation through the middle of 
1963 is at least enough to satisfy this requirement. While, 
again, no such rigid quantum of proof as cash or firm 
commitments already in hand to cover all probable ex- 
penses for such period is properly called for, the evidence 
would support a favorable finding even on this basis. 

PRDC’s planned first year of operation would be the 
nuclear test year, projected to end August 31, 1961, the 
financing of which is covered by the evidence concerning 


over-all cost estimate would not be exceeded at all and no intrusion into the 
indicated surplus would oceur. In brief, PRDC has about $5.5 million in- 
dicated surplus over total cost estimates, another $5.5 million in “hidden 
reserves” within the estimates themselves, and provision for $1.175 million 
in working capital also contained within the estimates, or a total unal- 
located cash cushion of about $11 million for the construction and test 
period. 
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the construction and test period already discussed. The 
remaining period to mid-1963 would include the first two 
years contained in the PRDC ten-year financial projection 
referred to above (App. Exh. XLIV, Tr. 6070-78), which 
in turn is based on estimated reactor performance and 
other operating data. The evidence shows that during 
the two years in question (mid-1961 to mid-1963) antici- 
pated revenues from the sale of steam and plutonium, plus 
a reasonably estimated surplus carried forward from the 
construction and test period, will be approximately suffi- 
cient to cover estimated operating costs.” 

While it is impossible to say whether the cost and revenue 
figures set forth in these projections will closely approxi- 
mate those which will oceur in practice, the evidence shows 
them to be generally reasonable on the basis of the infor- 
mation available. For example, estimated steam revenue 
is based on application to PRDC’s projected load factors 
and other operating data of the rate fixed by a contract 
between PRDC and The Detroit Edison Company (Acker, 
Tr, 3944, referring to App. Exh. XXV, Tr. 5498-5516 [not 
printed]; Exh. Acker 10, Tr. 4562-67). Plutonium reve- 
nue is based on the prices to be paid by the Commission, 
which have been announced and guaranteed through mid- 


40 The actual projection (App. Exh. XLIV, Schedule 1, cols. 1 and 2, 
Tr. 6073) shows that during these years funds may also be derived from 
temporary borrowing. This is because the projection very conservatively 
omits from the amount carried forward from the construction and test 
period (id., Schedule 2, col. 1, line 19) all of the $3.9 million in member 
contributions payable in 1961, and treats this as an additional reserve for 
construction cost increases, See Summary, p. 43, n. 6, above; App. Exhs. 
XLIII, XLIV, Tr. 6066, 6071. If this amount were included in 
the surplus carried forward at the end of the test period, a total 
of $6,603,000 would be carried forward from the construction and 
test period, as the summary on p. 43 above indicates, and no such 
temporary borrowing would be necessary on the basis of the projections. 
Even if a substantial overrun in the construction cost estimates above 
the “hidden reserves” built into them (p. 45, n. 39, above) is ulti- 
mately experienced, so that less than this full additional amount can be 
carried forward, it should be noted that little if any further financing 
would be needed if operation should go only through mid-1963, since the 
“working capital” of $1,175,000 could be drawn on, and substantial plu- 
tonium in the reactor at the end of that period and not yet removed for 
processing would be available for additional credit. 
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1963 (Int. Exh. 5, Tr. 4830-31; App. Exh. XLI, Tr. 6062).** 
Anticipated operating costs are supported in detail (Exh. 
Acker 10, Tr. 4557, 4560-61, 4568-69, App. Exhs. XLI-A, 
Tr. 6288-89). They specifically include ‘core processing 
costs”, based on prices fixed by a processing agreement 
between PRDC and the Commission (Exh. Acker 1-A, 1-B, 
Tr. 4409-13), and ‘‘additional fuel cycle costs”’, which 
include Commission charges for burn-up and use of spe- 
cial nuclear material at the rates presently in effect and 
also (contrary to petitioners’ seeming contention) the 
cost of fabricating new core and blanket elements (App. 
Exh. XLI-A, Tr. 6288-89). The ‘“‘Commission charges’’ 
for special nuclear material contemplated by the regula- 
tions are thus included in projected operating costs.” 


Accordingly PRDC submits that the evidence contained 
in the record as a whole fully supports the Commission’s 
finding (Tr. 6994-95) that PRDC has the requisite ‘‘finan- 
cial qualification to construct and operate the proposed re- 
actor, to receive an allocation of nuclear materials, and to 
pay Commission charges and prices therefor for at least a 
reasonable time.’’ 


41 Much of the petitioners’ attack on the operating period financial 
projections is based on the fact that PRDC assumed, in the absence of 
other information, that the plutonium price after the end of this guaran- 
teed period would remain unchanged. As the Commission has pointed out, 
this price is within the sole control of the Commission and no one knows 
or can know now what it will be many years in the future. See Opinion, 
Tr. 6992, n. 73; see also Fields, Tr. 3570-85, 3621; McCarthy, Tr. 
3871-73; Exh. Acker 26, Tr. 4751. 


42 The use charge for special nuclear material is in fact waived during the 
first five years of operation pursuant to a contract between PRDC and 
the Commission (Fields, Tr. 2753-54, referring to Commission contract 
with PRDC, Exh. Acker 19-A, Tr. 4714 [not printed]), and so no question 
of financial qualification to pay this charge during the three-year period 
can arise. Burn-up charges are, as indicated, included in the projections. 
Thus, the only nuclear material charge not covered by the projections is the 
contingent liability for loss, if any, of such material. As the Commission 
found, PRDC estimates that any such loss would not exceed $1 million, and 
it would be adequately covered by insurance, application of unencumbered 
assets, or a guarantee of its sponsors prior to receiving delivery of such 
material (Finding 25, Tr. 7021). Petitioners do not dispute these facts, 
but only assert once again that they are insufficient to satisfy the regu- 
lations as petitioners interpret them. 
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IV 


THE QUESTION OF WHETHER THE COMMISSION’S ORDER 
GRANTING THE INITIAL PROVISIONAL CONSTRUCTION 
PERMIT OF AUGUST 4, 1956 WAS ADEQUATELY SUPPORTED 

BY THE FINDINGS THEN MADE IS NOW MOOT 


Finally, the petitioners contend that, even though the 
Commission’s order of May 26, 1959, modifying and con- 
tinuing the provisional construction permit in effect is 
found to be adequately supported by the findings and the 
record, it must nevertheless be set aside if the original per- 
mit is now held not to have been so supported when issued 
on August 4, 1956. While we think the Commission has 
adequately shown that this contention is without substance, 
it is now in any event wholly moot. 

The error claimed to have been committed in the Com- 
mission’s initial order of August 4, 1956, was in allegedly 
failing to require the requisite showing and to make the 
requisite findings. That showing and those findings have 
certainly now been made, and the Commission’s order and 
provisional construction permit of August 4, 1956, have 
been entirely superseded by its new order and substantially 
amended construction permit of May 26, 1959. As the 
Supreme Court said in Ford Motor Co. v. National Labor 
Relations Board, 305 U.S. 364, 375 (1939), in refusing to 
pass on the validity of an administrative order which had 
been withdrawn to enable the agency to consider findings 
allegedly needed to support it: 


‘There is nothing in the statute, or in the principles 
governing judicial review of administrative action, 
which precludes the court from giving an administra- 
tive body an opportunity to meet objections to its or- 
der by correcting irregularities in procedure, or sup- 
plying deficiencies in its record, or making additional 
findings where these are necessary, or supplying find- 
ings validly made in the place of those attacked as in- 
valid.’’ 


See also Inland Steel Co. v. Nat. Labor Relations Board, 
105 F.2d 246, 250 (7th Cir. 1939); Aero Mayflower Transit 
Co. v. United States, 95 F. Supp. 258, 263 (D. Neb. 1951). 
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Whatever objections could have been made with respect 
to the original order of August 4, 1956—and we think the 
Commission has adequately shown that under the circum- 
stances none would have been well taken—such objections 
have now been completely disposed of by the Commission 
as a result of the hearing and entry of its Opinion, Find- 
ings and Order of May 26, 1959. 


CONCLUSION 


The petitioners have not shown that the Commission’s 
order complained of in any way injures or aggrieves them, 
or that it is final as to them. The petition for review 
should accordingly be dismissed. 

If it is determined that the merits of petitioners’ con- 
tentions should be reached at this time, the Commission’s 
order of May 26, 1959, amending the provisional construc- 
tion permit and continuing it in effect, and providing a de- 
tailed procedure for continuing review and further con- 
sideration of the questions of safety of operation and finan- 
cial qualification presented, should be affirmed. 
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APPENDIX 


PertiNeNT Provisions or Statutes Nor Inciupep 1n APPENDIX 
To PETITIONERS’ BRIEF 


1. ATOMIC ENERGY ACT OF 1954, AS AMENDED, SECTIONS 1! 6, 3 d, 189, 68 
STAT. 921, 922, 955, 71 STAT. 576, 42 U.S.C. §§ 2011(b), 2013(d), 2239. 


Section 1. Dectaration.—Atomic energy is capable of 
application for peaceful as well as military purposes. It 
ie therefore declared to be the policy of the United States 
that— 


b. the development, use, and control of atomic energy 
shall be directed so as to promote world peace, im- 
prove the general welfare, increase the standard of 
living, and strengthen free competition in private enter- 
prise. 


Sec. 3. Purrosr.—It is the purpose of this Act to effec- 
tuate the policies set forth above by providing for— 


d. a program to encourage widespread participation 
in the development and utilization of atomic energy for 
peaceful purposes to the maximum extent consistent 
with the common defense and security and with the 
health and safety of the public; 


* * « * 


Sec. 189. Herarrnes anp JupiciuaL Review.— 


a. In any proceeding under this Act, for the granting, 
suspending, revoking, or amending of any license or con- 
struction permit, or application to transfer control, and 
in any proceeding for the issuance or modification of rules 
and regulations dealing with the activities of licensees, and 
in any proceeding for the payment of compensation, an 
award or royalties under sections 153, 157, 186 ¢., or 188, 
the Commission shall grant a hearing upon the request 
of any person whose interest may be affected by the pro- 
ceeding, and shall admit any such person as a party to 
such proceeding. The Commission shall hold a hearing 
after thirty days’ notice and publication once in the Federal 


(1) 
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Register on each application under section 103 or 104 b. 
for a license for a facility, and on any application under 
section 104 c. for a license for a testing facility. 


b. Any final order entered in any proceeding of the kind 
specified in subsection a. above shall be subject to judicial 
review in the manner prescribed in the Act of December 
29, 1950, as amended (ch. 1189, 64 Stat. 1129), and to the 
provisions of section 10 of the Administrative Procedure 
Act, as amended. 


2. JUDICIAL REVIEW ACT OF DECEMBER 29, 1950, AS AMENDED, SECTIONS 
2, 4, 64 STAT. 1129, 1130, 68 STAT. 961, 5 U. S. C. §§ 1032, 1034. 


Sro. 2. The court of appeals shall have exclusive juris- 
diction to enjoin, set aside, suspend (in whole or in part), 
or to determine the validity of, all final orders (a) of the 
Federal Communications Commission made reviewable in 
accordance with the provisions of section 402 (a) of the 
Communications Act of 1934, as amended, and (b) of the 
Secretary of Agriculture made under the Packers 
and Stockyards Act, 1921, as amended, and under the Perish- 
able Agricultural Commodities Act, 1930, as amended, ex- 
cept orders issued under sections 309 (e) and 317 of the 
Packers and Stockyards Act and section 7 (a) of the Perish- 
able Agricultural Commodities Act, and (¢) such final orders 
of the United States Maritime Commission or the Federal 
Maritime Board or the Maritime Administration entered 
under authority of the Shipping Act, 1916, as amended, and 
the Intercoastal Shipping Act, 1933, as amended, as are now 
subject to judicial review pursuant to the provisions of 
section 31, Shipping Act, 1916, as amended, and (d) of the 
Atomic Energy Commission made reviewable by section 
189 of the Atomic Energy Act of 1954, as amended. 


Such jurisdiction shall be invoked by the filing of a peti- 
tion as provided in section 4 hereof. ; 


Src. 4. Any party aggrieved by a final order reviewable 
under this Act may, within sixty days after entry of such 
order, file in the court of appeals, wherein the venue as 
prescribed by section 3 hereof lies, a petition to review 
such order. Upon the entry of such an order, notice thereof 
shall be given promptly by the agency by service or publi- 
cation in accordance with the rules of such agency. The 
action in court shall be brought against the United States. 
The petition shall contain a concise statement of (a) the 
nature of the proceedings as to which review is sought, 
(b) the facts upon which venue is based, (c) the grounds 
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on which relief is sought, and (d) the relief prayed. The 
petitioner shall attach to the petition, as exhibits, copies 
of the order, report, or decision of the agency. The clerk 
shall serve a true copy of the petition upon the agency and 
upon the Attorney General of the United States by mailing 
by registered mail, with request for return receipt, a true 
copy to the agency and a true copy to the Attorney 
General. 


3. ADMINISTRATIVE PROCEDURE ACT, SECTION 10, 60 STAT. 243, 5 U.S.C. 
§ 1009. 


JupiciaL REVIEW 


Sec. 10. Except so far as (1) statutes preclude judi- 
cial review or (2) agency action is by law committed to 
agency discretion— 


(a) Ricut or REview.—Any person suffering legal wrong 
because of any agency action, or adversely affected or 
aggrieved by such action within the meaning of any rele- 
vant statute, shall be entitled to judicial review thereof. 


(b) Form anp Venve or Acrion.—The form of pro- 
ceeding for judicial review shall be any special statutory 
review proceeding relevant to the subject matter in any 
court specified by statute or, in the absence or inadequacy 
thereof, any applicable form of legal action (including 
actions for declaratory judgments or writs of prohibitory 
or mandatory injunction or habeas corpus) in any court 
of competent jurisdiction. Agency action shall be subject 
to judicial review in civil or criminal proceedings for 
judicial enforcement except to the extent that prior, ade- 
quate, and exclusive opportunity for such review is pro- 
vided by law. 


(c) RevrewaBLe acts.—Every agency action made re- 
viewable by statute and every final agency action for 
which there is no other adequate remedy in any court 
shall be subject to judicial review. Any preliminary, 
procedural, or intermediate agency action or ruling not 
directly reviewable shall be subject to review upon the 
review of the final agency action. Except as otherwise 
expressly required by statute, agency action otherwise 
final shall be final for the purposes of this subsection 
whether or not there has been presented or determined 
any application for a declaratory order, for any form of 
reconsideration, or (unless the agency otherwise requires 
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by rule and provides that the action meanwhile shall be 
inoperative) for an appeal to superior agency authority. 


(d) Inrerm RELIer.—Pending judicial review any agency 
is authorized, where it finds that justice so requires, to 
postpone the effective date of any action taken by it. 
Upon such conditions as may be required and to the 
extent necessary to prevent irreparable injury, every re- 
viewing court (including every court to which a case may 
be taken on appeal from or upon application for certiorari 
or other writ to a reviewing court) is authorized to issue 
all necessary and appropriate process to postpone the 
effective date of any agency action or to preserve status 
or rights pending conclusion of the review proceedings. 


(e) Score or REviEw.—So far as necessary to decision 
and where presented the reviewing court shall decide all 
relevant questions of law, interpret constitutional and 
statutory provisions, and determine the meaning or appli- 
eability of the terms of any agency action. It shall (A) 
compel agency action unlawfully withheld or unreasonably 
delayed; and (B) hold unlawful and set aside agency 
action, findings, and conclusions found to be (1) arbi- 
trary, capricious, an abuse of discretion, or otherwise not 
in accordance with law; (2) contrary to constitutional 
right, power, privilege, or immunity; (3) in excess of 
statutory jurisdiction, authority, or limitations, or short 
of statutory right; (4) without observance of procedure 
required by law; (5) unsupported by substantial evidence 
in any case subject to the requirements of sections 7 and 
8 or otherwise reviewed on the record of an agency hear- 
ing provided by statute; or (6) unwarranted by the facts 
to the extent that the facts are subject to trial de novo 
by the reviewing court. In making the foregoing deter- 
minations the court shall review the whole record or such 
portions thereof as may be cited by any party, and due 
account shall be taken of the rule of prejudicial error. 
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RESPONDENTS’ PETITION FOR REHEARING EN BANC 


On June 10, 1960, a division of this Court set aside the 
Atomic Energy Commission’s grant of a provisional con- 
struction permit to the intervenor Power Reactor Develop- 
ment Company (PRDC) (Edgerton and Bazelon, JJ.; Judge 
Burger dissented). Because of the major public importance 
of this decision, and the demonstrable error committed, 
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respondents respectfully petition this Court for a rehearing 
before the Court en banc, pursuant to Rule 26. 


As grounds for this petition, we submit that the majority 
of the Court erroneously decided: (1) that petitioners 
were aggrieved by the issuance of the provisional construc- 
tion permit; (2) that the Commission’s practice of issuing 
provisional construction permits violated the Atomic 
Energy Act; and (3) that the Commission’s approval of 
the location of a reactor within 30 miles of a metropolitan 
area violated the Act. 


The two latter rulings on the merits present issues under 
the Atomic Energy Act of far reaching significance. If 
not reversed, the decision may frustrate the Commission’s 
consistent interpretation and implementation of the Act 
and may gravely impede the Government’s program of 
fostering peaceful uses of atomic energy pursuant to the 
mandate of Congress. The PRDC reactor, the construc- 
tion of which will be halted, itself constitutes an important 


landmark in the development of practical, competitive 
atomic power. 


Rehearing of this case by the full bench is particularly 
warranted to obtain the guidance of this Court, because all 
final regulatory orders of the Commission can be brought 
here for review by parties aggrieved, under 5 U.S.C. 1033. 


1. Aggrievement 


In the decision of June 10, 1960, the Court ruled that the 
petitioner unions were ‘‘aggrieved”’ by the issuance of 
the provisional construction permit. This was upon the 
theory that petitioners would be aggrieved by hazardous 
operation and that ‘‘it is plainly probable, in a high degree’’ 
that eventually, a license to operate will be issued. Slip 
opinion, pp. 3-5. 


There is a crucial gap in the Court’s reasoning. Con- 
cededly, petitioners would be aggrieved by hazardous 
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operation. But the Court made no finding, nor could it, 
that there was any probability that the Commission would 
issue a license to operate under hazardous conditions. 
On the contrary, the record is clear and uncontradicted 
that no operating license can be issued until after the 
completion of further administrative proceedings devoted 
to a stringent scrutiny of the final PRDC design, neces- 
sarily developed in part during the construction phase of 
the project. The Commission has stressed that it will not 
issue an operating license unless, upon another full hearing 
after completion of construction, it is satisfied that the 
reactor can be operated safely, pursuant to the criteria 
of the Act (Tr. 6938, 6956, 6983, 6987, 7024, 7028, 7030- 
7031).1. In such future proceeding, petitioners can par- 
ticipate fully as intervenors and will be able to seek review 
of any future order authorizing an operation which they 
challenge as hazardous. As Judge Burger declared in 
dissent, petitioners have established only a ‘‘future pos- 
sibility’? of aggrievement (Slip Opinion, pp. 14-17). On 
this point, the majority’s decision flatly contradicts the 
governing rule that there is no standing for review when 
any adverse effects ‘‘depend upon future administrative 
action”? (Aircoach Transport Ass’n, v. Civil Aeronautics 
Board, 103 App. D.C. 107, 109, 255 F. 2d 185, 187), a 
“situation [that] does not yet exist’? (Wolff v. Benson, 
103 App. D.C. 334, 335, 258 F. 2d 428, 429). Adapting the 
language of the Court in Associated-Banning Co. v. United 
States, 101 App. D.C. 151, 155, 247 F. 2d 557, 561: 


We cannot assume that the [Commission] will not 
conduct its hearing within the intendment of the Act 
It may well be, for all we are shown, that the 
[Commission’s] ultimate action will completely dispel 
every prospective fear voiced by the [petition].? 


1The record and the legislative history of the Atomic Energy Act of 1954 
are cited ag stated in respondents’ main brief, fns. 1, 3. 


2 The Court inferred the probability of the issuance of an operating license 
from the Commission’s statement of reasonable assurance that the current 
program of research and development would establish safety of the reactor 
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These decisions embody the principle of judicial restraint, 
basie to controlling Supreme Court authority (Respond- 
ents’ main brief, pp. 21, 23-24), which condemns acceptance 
by courts of premature claims. We submit that, given 
the regulatory problems involved and the record scrupu- 
lously made, this established rule fits precisely and should 
be applied. When a court’s decision is predicated upon 
the conjecture of a probability of future Commission action, 
as in this case, its assumption not only violates sound 
principles of administrative finality but impugns the good 
faith of the administrative process. 


2. The Validity of Provisional Construction Permits 


The Court held, on the merits, that the Act prohibits 
the Commission from issuing provisional construction 
permits, and that the Commission cannot authorize con- 
struction of a reactor without first making the same final, 
definitive and complete findings on the safety of reactor 
design and operation as are required for the issuance of 
a license to operate (Slip Opinion, p. 5). The majority 
so ruled without once even citing the Commission’s regula- 
tion embodying the provisional permit procedure and with- 
out discussing the legislative authority and the technical 
justification supporting the Commission’s procedure. The 
Court stated that “‘[a]t the very least it is doubtful whether 
the Commission’s interpretation of the Atomic Energy 
Act is correct’’, and then resolved the doubt against the 
agency (Slip Opinion, p. 8). We submit that this ruling 
was erroneous. 

(a) Since the commencement of the reactor licensing 
program in 1955, the Commission consistently has followed 
the policy of issuing provisional construction permits when 


ne 
and result in such license (Slip Opinion, p. 5). But this demonstrates the 
probability only of safe—not hazardous—operation. Petitioners’ allegation 
that an operating license might be issued ‘‘without proper consideration of 
and regard for the health and safety of the public’? (quoted, Slip Opinion, 
p. 3) was apparently not accepted by the Court and could not, in any event, 
provide a basis for present aggrievement under the cases above cited. See 
also Cincinnati Gas § Electric Co. v. Federal Power Commission, 101 App. 
D.C. 1, 7, 246 F. 2d 688, 694; Peoples Broadcasting Co. v. United States, 93 
App. D.C. 78, 81, 209 F, 2d 286, 288. 
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final design and operating information is not available at 
the time of application because of the novel problems in- 
volved. As set forth in the governing regulation promul- 
gated in 1956, 10 C.F.R. 50.35, (Respondents’ main brief, 
pp. 33, 59-60), a provisional construction permit is issued 
on the basis of findings concerning the safety of the pro- 
posed general type of reactor at the proposed site, and 
reasonable assurance that design problems will be favor- 
ably resolved, leaving the review of the specific final design 
of the proposed reactor for subsequent proceedings prior 
to issuance of an operating license. Two power reactors 
and 17 testing and research reactors have been built under 
provisional permits, and have been licensed to operate. 
Six power reactors and 17 testing and research reactors 
are now being constructed under such permits.® This 
Commission practice, and its interpretation of the Act, 
have been brought to the attention of Congress on a number 
of occasions, both before and after promulgation of 10 
C.F.R. 50.35. See respondents’ main brief, pp. 11-12, 
24-26, 35-38.4 


3In addition, the Commission is now constructing three power reactors to 
be operated by local public or cooperatively-owned utilities. Although not 
required by law, the Commission has adopted the practice of reviewing the 
safety aspocts of these facilities at public hearings similar to those involved 
in this case and of making provisional construction authorizations and op- 
erating authorizations similar to provisional construction permits and operat- 
ing licenses. 


4 As a result of its failure to describe the provisional permit procedure or 
to cite 10 C.F.R, 50,35, the majority of the Court apparently misunderstood 
the Commission’s findings in this case, In compliance with 10 C.F.R. 50.35, 
the Commission made findings with respect to the safety of the general type 
and on the reasonable assurance that the safety of the specific final design 
would be established by a current program of research and development, The 
Court, listing the findings, confused together those on the general type and on 
specific design (Slip Opinion, pp. 9-12), and, consequently, believed that the 
Commission’s findings were ‘‘ambiguous’’ (Slip Opinion, p. 12). This mis- 
apprehension in the majority opinion supports the desirability of rehearing. 

Contrary to the majority opinion, no ‘‘ambiguity’’ arises from the use 
by the Commission of the phrase ‘‘for the purpose of this provisional con- 
struction permit’’ in a few of its formal findings, Sce respondents’ main 
brief, pp. 38-39. If there is ambiguity, it is in a possible implication from 
this portion of the majority opinion that, without the quoted phrase, the 
majority would be satisfied with a finding with respect to the general type 
of reactor, inconsistent with the ruling on pages 5-8 of the Slip Opinion. 
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(b) The policy behind the provisional construction per- 
mit procedure, repeatedly explained by the Commission to 
the Congress, embodies scientific and administrative 
realities. See respondents’ main brief, pp. 11-12, 24-38. 
This policy is based upon the present developmental stage 
of atomic power technology, which requires a ‘‘step-by- 
step’? approval, as Judge Burger stated (Slip Opinion, 
pp. 15, 17). 


In any given power reactor project, several years may 
be saved by authorizing construction under 10 C.F.R. 
50.35, upon approval of the general design concept of the 
reactor, the proposed site and the proposed research and 
development program, thus permitting construction to 
proceed simultaneously with research and development. 
It is not practicable rigidly to require the development 
and approval of final reactor designs several years in 
advance of actual operation. To date each large-scale 
reactor has been substantially unique in design and the 
process of testing and verifying design and operating 
techniques during construction is essential in a rapidly 
advancing technology such as that of power reactors. 
In this proceeding, an eminent scientist testified: ‘‘Prac- 
tically all advanced technological developments take place 
with a sort of combined construction and research and 
development and necessary dovetailing of these things’’ 
(Tr. 3278, adopted by the Commission, Tr. 6983). 


Safety is assured by the determinations made under 
10 C.F.R. 50.35, combined with the later stringent scrutiny 
of the final design prior to actual licensing of operation. 
By this means, the Commission carries out its obligation 
“to encourage maximum scientific and industrial progress’’ 
and ‘‘to encourage widespread participation in the develop- 
ment and utilization of atomic energy for peaceful pur- 
poses to the maximum extent consistent with the common 
defense and security and with the health and safety of 
the public.’’ Further, under this regulatory program, 
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“‘priority’’ can be given ‘‘to those activities which will .. . 
lead to major advances in the application of atomic energy 
for industrial or commercial purposes’’. Sections 3 (a), 
(d), 104 (b), 42 U.S.C. 2013 (a), (d), 2184 (b). 


By contrast, the decision of this Court would delay each 
new project several years and deter the participation of 
private capital. Reactors incorporating ‘‘major advances”’, 
given priority under the Act, would be discouraged as a 
practical matter. Moreover, the majority’s approach can- 
not be justified by the claim that it would promote or 
advance safety. In the swift-moving technology of atomic 
reactors, the Commission can best determine the design 
safety of new reactors by continuous examination through- 
out the construction period, withholding final approval 
or disapproval until the completion of construction. The 
Commission can thus keep the burden upon the applicant 
to prove the safety of its reactor design on the basis of de- 
velopments until final decision as to licensing of operation.® 


(c) As stated above, the majority of the Court invali- 
dated this policy of the Commission by resolving an alleged 
‘‘doubt’’ concerning its legality against the Commission. 
The settled canon of statutory construction is that even a 
‘‘doubt’’ about the meaning of the Act must be resolved 
in favor of the Commission. The present decision con- 
flicts with numerous rulings of this Court emphasizing 
the ‘‘great weight’? to which the agency’s views are 


5 As noted in our main brief, pp. 25-26, the Commission has been able to 
issue non-provisional construction permits, on the basis of specific final designs, 
for certain smal] research reactors, already ‘‘ virtually production line items’’, 
The Commission believes that such advance approval probably will be feasible 
also for large-scale reactors, when they emerge from the present develop- 
mental stage. At that time, power reactors could be licensed as commercial 
facilities, under Sec. 103 of the Act, 42 U.S.C. 2133. The PRDC reactor 
(like all current power reactors) is being licensed under Section 104 (b) of 
the Act, 42 U.S.C, 2134 (b), authorizing the construction and operation of 
reactors ‘‘involved in the conduct of research and development activitics 
leading to the demonstration of the practical value of such facilities for 
industrial or commercial purposes,’’ 


8 


entitled. These decisions are particularly applicable to 
regulations issued under express statutory authority by 
an agency charged with implementing and administering 
a novel regulatory program. See cases cited, respondents’ 
main brief, pp. 33-34. 


It was especially improper for the majority to appraise, 
as it did, only the limited evidence against the Commis- 
sion’s interpretation of the statutory provisions involved. 
The issue is not whether there is some ground for doubt 
about, but whether there is substantial basis for, the 
agency’s position. As this Court has stated, ‘‘We recog- 
nize the doubt, but we must give weight to the resolution 
of it by the Board”’, Truck Drivers & Helpers Local Union 
798 vy. National Labor Relations Board, supra. Even when 
“the question posed . . . is close”’, the Commission’s inter- 
pretation must be adopted when ‘reasonable and . . . con- 
sistent with the congressional plan’’. Ketchikan Packing 
Co. v. Seaton, supra.” 


(a) Here, moreover, the question is not close. The Com- 
mission’s interpretation and regulation find concrete sup- 
port in, and are validated by, the statutory language and 
legislative history ignored by the majority. See Respond- 
ents’ main brief, pp. 26-38. Section 185 of the Act controls 
the issuance of construction permits and vests in the Com- 
mission broad control over the subsequent licensing of 
operation. Under this section, the operating license may 
only be issued (1) ‘‘{uJpon the completion of the con- 


6 See, ¢.g., Ketchikan Packing Co. v. Seaton, 105 App. D.C. 383, 386, 267 
F, 2a 660, 663; Truck Drivers ¢ Helpers Local Union 728 v. National Labor 
Relations Board, 101 App. D.C. 420, 422, 249 F, 2d 512, 514, certiorari denied, 
355 U.S. 958; Ruth Elkhorn Coals, Inc. v. Mitchell, 101 App. D.C. 313, 317, 
248 F. 2d 635, 639, certiorari denied, 355 U.S. 953; Union Mfg. Co. v. National 
Labor Relations Board, 95 App. D.C, 252, 255, 221 F. 2d 532, 536, certiorari 
denied, 349 U.S. 921. 

7 The majority departed from this rule on the theory that it should resolve 


its doubts on the side of safety. As shown above, pp. 6-7, the decision here 
would not promote or advance reactor safety or any other statutory objective. 
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struction ... of the facility’’, (2) ‘‘upon the filing of any 
additional information needed to bring the original appli- 
cation up to date’’, (3) ‘‘upon finding that the facility au- 
thorized has been constructed and will operate in con- 
formity with’? the amended application and appropriate 
statutory provisions and regulations, and (4) ‘‘in the 
absence of any good cause being shown to the Commission 
why the granting of a license would not be in accordance 
with the provisions of this Act’’. This phrasing by Con- 
gress, particularly the requirement of ‘‘any good cause”’, 
was deliberately intended to allow the Commission to form- 
ulate appropriate safety standards at each stage of licens- 
ing—construction permit and then operating license—so 
long as the statutory criteria for ultimate safe operation 
were met before operation was authorized. 


The Act was so understood in 1954. It was then clear 
that Section 185 represented a deliberate departure from 
the terminology of the Communications Act, under which 
all definitive decisions must be made at the construction 
permit stage. Industry spokesmen protested the ‘‘good 
cause’’ provision of Section 185 and vainly sought its 
deletion, urging that all ‘‘fundamental’’ determinations 
should precede construction, and that issuance of a license 
should be assured when construction is completed. Hear- 
ings on §. 3323 and H.R. 8862 before the Joint Committee 
on Atomic Energy, 83d Cong., 2d Sess., pp. 113, 117-119, 
226-227, 417, 2 Leg. Hist. 1747, 1751-1753, 1860-1861, 2051. 
Congress’ rejection of this demand was undoubtedly based 
upon its awareness of the practical problems of formulating 
the details of a regulatory scheme for the development of 
atomic technology and its desire to leave such implementa- 


8 This construction of the Act is made doubly clear by the provision of Sec- 
tion 182(a) requiring definitive technical specifications to enable the Com- 
mission to make the statutory safety finding explicitly ‘‘for licenses to op- 
erate production or utilization facilities’’. In contrast, Section 185 states 
that construction permits represent the initial stage of a proceeding upon 
applications ‘‘for licenses to construct or modify [but not to operate] pro- 
duction or utilization facilities’’. 
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tion to the Commission. See respondents’ main brief, 
pp. 31-32; see also infra, pp. 15-16. 


As we have pointed out, the state of reactor technology 
underlies the Commission’s use of provisional construction 
permits. Beginning before promulgation of 10 C.F.R. 
50.35 in 1956, the Commission repeatedly has informed 
Congress of this procedure and the compelling reasons 
for it. See respondents’ main brief, pp. 35-38. In view 
of the ‘‘subsequent and continuing action by the Congress’’ 
in the atomic energy field, and, particularly, the close rela- 
tion prescribed by Section 202 of the Act between the 
Commission and the Joint Committee on Atomic Energy,® 
‘<Ts]uch a record constitutes ratification of administrative 
construction.’’? Ivanhoe Irrigation District v. McCracken, 
357 U.S. 275, 292-294. 


(e) In contrast, the Court’s ‘‘doubt’’ was based upon 
two fragments of legislative discussion taken out of con- 
text. While in any event insufficient, these fragments 


do not in context stand for the points relied upon by 
the majority. 


Chief reliance was placed upon the colloquy between 
Senators Humphrey and Hickenlooper (Slip Opinion, pp. 
6-7), which came towards the end of what Senator 
Humphrey himself characterized as a ‘‘filibuster’’ by him- 
self and a group of Senators against the draft Atomic 
Energy Act.*° The debate in Congress was not in any 
way related to safety standards or criteria (see infra pp. 
15-17), but concerned the future economic pattern of the 


9 Indeed, after an extensive study in 1956-1957 by the Joint Committee of 
the Commission’s licensing program, including the provisional permit pro- 
cedure, the Joint Committee recommended, and Congress adopted, legislation 
which dealt only with the status of the Advisory Committee on Reactor Safe- 
guards, the requirement of mandatory hearing and Government indemnity 
for licensees. 71 Stat. 576. This is included in the legislation discussed in 
respondents’ main brief, p. 36, 


10100 Cong. Rec. 107738, 10926, 11093, 3 Leg. Hist. 3366, 3474, 3485. 
Senator Humphrey’s views on the economic issues which aroused the opposition 
to the bill are illustrated at 100 Cong. Rec. 10736, 3 Leg. Hist. 3364, 
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atomic energy industry—issues such as participation by 
the Federal Government, local public bodies and coopera- 
tives, antitrust policy, marketing preferences and rate reg- 
ulation. Indeed, the irrelevance of the safety provisions was 
shown in the first expounding of the opposition’s views, 
when Representatives Price and Holifield dissented from 
the Joint Committee report, charging, inter alia, that the 
bill would turn ‘‘this greatest energy resource over to 
private power monopoly under licenses unconditioned ex- 
cept for the requirements of national security and public 
health and safety’’. S. Rept. 1699, 83d Cong., 2d Sess., 
p. 121, 1 Leg. Hist. 869; H. Rept. 2181, 83d Cong., 2d Sess., 
p. 121, 1 Leg. Hist. 1117 (italics added). 


The Humphrey colloquy cited by the majority concerned 
a proposed amendment to Section 185, which would have 
required that ‘‘no construction permit shall be issued 
by the Commission until after the completion of the pro- 
cedures established by Section 182 for the consideration of 
applications for licenses under this act’? (Slip Opinion, 
p. 6). The context shows that, contrary to the assumption 
of the majority, this proposed language was wholly unre- 
lated to the safety standard required for operating licenses 
by Section 182 (a); the proposal was clearly tied to the 
procedures and economic objectives of other subparagraphs 
of Section 182, advanced by the opposition to the draft 
bill in 1954, 


The purpose of the quoted proposed amendment, and the 
emphasis upon ‘‘procedural safeguards”’, were clearly 
stated when the amendment was first urged in the dissent of 
Representatives Price and Holifield to the Joint Committee 
report’ and were elaborated upon by its original pro- 


11In their dissent to the Joint Committee report, Representatives Price and 
Holifield urged that construction permits ‘‘should be specifically subject to 
the same procedural safeguards, assuring interested parties full opportunity 
for notice, hearing, and appeal before issuance, as are provided in connection 
with the issuance of licenses under section 182.’? §, Rept. 1699, p, 123, 
1 Leg. Hist. 871; H, Rept. 2181, p. 123, 1 Leg. Hist. 1119, 
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ponent, Representative Holifield, when he introduced it on 
the floor of the House. The Section 185 proposal, he said, 
‘follows through’’ on other proposed amendments requir- 
ing notice to nearby municipalities, public bodies and co- 
operatives before issuance of a license; public hearings 
upon protests, conflicting applications and requests for 
special conditions, in which interested parties and public 
bodies can appear; and a preference for license applications 
by public bodies and cooperatives. These ‘‘procedures”’’ 
were to be made applicable to construction permits. 100 
Cong. Rec. 10397, 10398, 3 Leg. Hist. 2848, 2849. 


The proposed amendments to Sections 182 and 185 did 
not succeed in the House. Senator Humphrey pressed the 
same package of amendments in the Senate (see 3 Leg. 
Hist. x-xi). One of his supporters again emphasized the 
relation between the proposals to give notice, hearing, 
and preference to public bodies and cooperatives and the 
proposal to make these licensing ‘‘procedures’’ applicable 


to construction permits. 100 Cong. Rec. 11156-11157, 3 
Leg. Hist. 3527-3528, 


In the colloquy quoted by the Court, Senator Humphrey 
withdrew the proposed amendment to Section 185 upon be- 
ing satisfied that ‘‘the revised sections on judicial review 
and on hearings and the revised section 182 on license 
application all apply directly to construction permits.’’ 
The ‘‘revisions’’ referred to were in fact amendments 
achieving the related objectives outlined above—providing 
notice, hearing, and preferences in Sections 182 (b), (¢) and 
189. Senator Humphrey was clearly not referring to the 
safety standard for operating licenses in Section 182 (a), 
which had remained unchanged through the legislative 
consideration and had not been the subject of debate.” 


12 Compare Scctions 182 and 189 in the bill reported to the floor (S. 3690, 
H.R. 9757, 83d Cong., 1 Leg. Hist. 729-731, 735, 977-979, 983) with the bill 
as enacted. In 1957, subsections 182 (b), (¢) were renumbered subsections 
182 (¢), (d). 71 Stat. 576, 42 U.S.C. 2232 (¢), (d). 

The majority opinion omitted from the colloquy between Senators Humphrey 
and Hickenlooper one portion in which Senator Humphrey received specific 
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The second item cited by the Court is the brief statement 
in the Joint Committee report, that Section 185 ‘‘requires’’ 
the issuance of a license if construction is carried out 
in accordance ‘‘with the terms of the construction permit”’ 
(Slip Opinion, p. 8). However, Section 185 and all permits 
issued under it clearly ‘‘requires’’ the satisfaction of all 
the conditions of Section 185 before an operating license 
may be issued. As stated above, and as understood before 
passage of the Act, these conditions—and particularly 
the provision for ‘‘any good cause’’—establish the Com- 
mission’s power to determine the safety of final reactor 
design at the operating license stage. 


Accordingly, at the least, the legislative history does not 
conflict with the Commission’s implementation of the Act 
in its provisional construction permit procedure. On the 
contrary, the history of the Act demonstrates the validity 
of the Commission’s regulation, and the subsequent ratifi- 
cation by Congress confirms it. 


Under its regulations, the Commission is able to deny 
an operating license in the interest of public safety upon 
the completion of the construction of the reactor and an 
applicant which has obtained an earlier provisional con- 
struction permit proceeds with knowledge of this possi- 
bility. The construction of the reactor, pursuant to a pro- 
visional permit, wherever located, could not possibly involve 
any danger to the public safety unless and until the nuclear 
fuel is put in after issuance of the operating license. And 
issuance of a license to operate by the Commission takes 
place only after the applicant has established by evidence 
of record that the public health and safety is not threatened. 
assurance of the applicability to construction permits of the notice provision 
in Section 182 (b) as enacted, now 182 (c), 100 Cong. Rec. 3759, 1 Leg. 
Hist. 733. Senator Humphrey later characterized the objective of the with- 
drawn amendment to Sec. 185, as ‘‘applying same preference standards to 
construction permits’’ as had been obtained for licenses. 100 Cong. Rec. 11754, 
3 Leg. Hist. 3877, 

In this context, Senator Humphrey’s reference to ‘‘pressure’’ for issuance 
of an operating license after construction related to possible foreclosing of 
the choice of licensee unless notice, hearing, preference and appeal were 
available at the construction permit stage. See respondents’ main brief, p. 31. 
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8. Location of Reactor 


In its decision of June 10, 1960, the Court went beyond 
the points briefed and argued by the parties. It proceeded 
to formulate and announce its own special standard govern- 
ing the location of reactors near populated areas. The 
PRDC reactor is located about 30 miles from Detroit. The 
Court held that ‘‘no reactor should, without compelling 
reasons, be located where it will expose so large a popula- 
tion to the possibility of a nuclear disaster.”” The Com- 
mission’s findings were held insufficient in this respect, 
since it had not found such ‘‘compelling reasons’? (or 
considered them necessary) but, rather, reviewed the site 
and found it adequate. The Court further suggested that 
perhaps even the most compelling reasons for preferring 
this location would not be sufficient in this case. (Slip 
Opinion, pp. 12-14). 


This ruling, with no basis whatever in the Act or in the 
record of the case, would drastically curtail the Govern- 
ment’s program for the use of atomic reactors for peaceful 
purposes. We submit that it is bad science, bad sense and 
bad law. 


(a) Site is of course a consideration in reactor safety 
and the Commission requires all applicants to submit de- 
tailed information on it (10 CFR 50.34 (c), (f); see infra, 
p. 19). But site is only one factor, to be considered 
along with all other pertinent technical material, including 
the reactor type (the range of neutron energies, enrich- 
ment of fuel, structural materials, coolant and moderator 
chosen), the power level, the pressure and temperature at 
which the reactor will be operated, the control and safety 
devices, the shielding and the containment. 


Ignoring all factors other than site, the majority would 
require ‘‘compelling reasons”’ to support the location of 
reactors near population centers. No guidance is offered 
on what reasons—of technology, economics or national 
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security—might be ‘‘compelling’’. The decision invites 
controversy over the location of many of the large-scale 
power reactors in operation, under construction and under 
consideration, regardless of the pertinent technical mate- 
rial, the experience with reactors and expert scientific 
judgment upon safety.4* There are now reactors, valued 
at hundreds of millions of dollars, which have been oper- 
ating safely in such areas for years. Further, the majority 
opinion as it stands purports to affect every type and size 
of civilian reactor. The Court has not even distinguished 
the numerous small research reactors operated by uni- 
versities and other institutions in metropolitan areas." 


Judge Burger has cogently charged the majority with 
exceeding ‘‘the established limits of judicial review’’ and 
‘‘undertaking to assume responsibilities which Congress 
vested in the Commission’’ (Shp Opinion, p. 15). Indeed, 
the creation of a new condition of ‘‘compelling reasons’’ 
trenches on the legislative responsibility of Congress itself. 


(b) The Court’s invented standard for reactor location 
cannot conceivably be supported by reference to ‘‘the 
Congressional concern for safety’’ (Slip Opinion, p. 13). 
For Congress’ concern was expressed in the Atomic Energy 
Act by defining the general conditions of protection of the 
public health and safety and consistency with the public 
health and safety. Specific design criteria and health and 
safety standards were explicitly left to be established by 
the Commission in its regulations and orders. Sections 


13 A listing of power reactors now operating or being constructed, and 
distances from nearby population centers, is sct out in an appendix to this 
petition, pp. 21-22. 


14 E.g., stating power level in thermal kilowatts, National Naval Medical 
Center, Bethesda, Md.—5 watts; Armour Research Foundation, Chicago, Tli- 
nois—50 kilowatts; Naval Research Laboratory, Washington, D.C.—100 kilo- 
watts; Massachusetts Institute of Technology, Cambridge, Massachusetts— 
1,000 kilowatts. The PRDC reactor would have a rated capacity of 300,000 
thermal kilowatts. 
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161 (b), (i), 42 U.S.C. 2201 (b), (i).5 These were ex- 
pressly recognized to be among the areas of ‘‘special com- 
petence’’ and “‘responsibility’’ of the Commission. 100 
Cong. Rec. 10079, 3 Leg. Hist. 3103.° 


(c) The extensive debates on the economic issues during 
the passage of the 1954 Act were upon the assumption that 
Congress was charting a course for nuclear power reactors 
as ‘‘an integral part of the electric-generating activities 
of the country’’. Indeed, if any inference is to be drawn 
from the legislative history on the specific issue of site, it 
is that Congress fully expected that many power reactors 
(like conventional utility facilities) would be constructed 
and operated near the power-consuming ‘<metropolitan and 
industrial centers’, as Commissioner Zuckert stated. Hear- 
ings on S, 3323 and H.R. 8862 before the Joint Committee 
on Atomic Energy, 83d Congress, 2d Session, p. 582, 2 Leg. 
Hist. 2220.77 


Congress had the same expectations for the site of re- 


actors during the initial developmental stage of atomic 
power. As an example of such development, there was 
repeated reference to the Shippingport Pressurized Water 
Reactor, then being constructed about 30 miles from the 


15 The general statutory standard is utilized in Secs. 23, $1, 103, 104, 161, 
182, 42 U.S.C. 2033, 2111, 2133, 2134, 2201, 2232. The Commission’s broad 
diseretion under Secs, 161 (b), (i), to implement the protection of public 
health and safety was pointed out during the legislative consideration of the 
1954 Act. S. Rept. 1699, 83d Cong., 24 Sess. p. 26, 1 Leg. Hist. 774; H. 
Rept. 2181, 83d Cong., 2d Sess., p. 26, 1 Leg. Hist. 1022; Hearings on S. 
3323 and H.R. 8862 before the Joint Committee on Atomic Energy, 83d 
Cong., 2d Sess., p. 601, 2 Leg. Hist. 2239. 


16 Congress followed the President’s suggestion, that ‘‘flexibility is necca- 
sary in licensing and regulatory provisions of the legislation. Until further 
experience with this new industry has been gained, it would be unwise to try 
to anticipate by law all of the many problems that are certain to arise.’’ H. 
Doc. 328, 83d Cong., 2d Sess., p. 7, 1 Leg. Hist. 51. 


17 The Act provides that, in licensing commercial power reactors, the Com- 
mission shall give prior notice to municipalities and others ‘‘within trans- 
mission distance’? and give preference to public bodies and to high cost areas. 
Sec. 182 (c), (d); see supra, p. 12. 
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center of Pittsburgh—‘‘the Nation’s first large-scale atomic 
power reactor, which will generate 60,000 kilowatts of elec- 
tricity—an amount sufficient to furnish light and power 
for a sizable city.’? S. Rept. 1699, 83d Cong., 2d Sess., 
p. 3, 1 Leg. Hist. 751; H. Rept. 2181, 88d Cong., 2d Sess., 
p. 3, 1 Leg. Hist. 999. And Senator Kennedy testified in 
favor of the location of ‘“‘pilot plant activity’? and ‘‘ex- 
perimental plants’? in New England, where eventual com- 
mercial feasibility could be anticipated. Hearings, supra, 
pp. 774-780, 2 Leg. Hist. 2412-2418. See also Senator 
Lehman’s statement on atomic power plants for New York, 
100 Cong. Rec. 10910, 3 Leg. Hist. 3461. 


(d) Not only does the majority’s criterion for reactor 
sites find no basis in Congressional intent, but it would 
flout the clear desire of Congress for widespread participa- 
tion in this new industry. 


The Atomic Energy Act of 1954 sought to foster progress 
in atomic power development by encouraging the participa- 
tion of private industrial and utility companies. Sections 
1 (b), 3 (a), (ad), 42 U.S.C. 2011, 2013 (a), (d). H. Doe. 
328, 83d Cong., 2d Sess., pp. 6-7, 1 Leg. Hist. 50-51; S. 
Rept. 1699, 83d Cong., 2d Sess., pp. 3, 9, 1 Leg. Hist. 751, 
757; H. Rept. 2181, 83d Cong., 2d Sess., pp. 3, 9, 1 Leg. 
Hist. 999, 1003. While subject to regulation on security 
and safety grounds, the industry was to be ‘‘as nearly 
normal as possible.’’ H. Doc. 328, p. 6, 1 Leg. Hist. 50. 
“Tt is now evident that greater private participation in 
power development need not bring with it attendant haz- 
ards to the health and safety of the American people.’’ 
S. Rept. 1699, p. 3, 1 Leg. Hist. 751; H. Rept. 2181, p. 3, 
1 Leg. Hist. 999. 


The Commission has sought to carry out the program 
of the President and the Congress, always guided by its 
view that (as here stated) ‘‘publie safety is the first, last, 
and a permanent consideration’’ (Tr. 6952). The Gov- 
ernment’s power reactor program contemplates, and has 
obtained, the participation of utilities (both private and 
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public bodies) and private industry; such participation 
may often be feasible only within the utilities’ respective 
service areas. This has been achieved without hazard to 
public health and safety and we believe it can continue to 
be so conducted under a careful regulatory program. In 
contrast, the decision of this Court would seem to compel 
all power reactor work (regardless of safeguards) to be 
done at remote locations. Under this unnecessary condi- 
tion, industry and utility participation would be seriously 
curtailed. 


(e) Aside from its incorrect assumption as to Congres- 
sional intent, the majority relied for its site standard upon 
“the possibility of a nuclear disaster’’ (Slip Opinion, p. 
13). As Judge Burger justifiably objected: ‘‘On what 
evidence does the majority make a finding of ‘nuclear 
disaster’ directly opposed to the finding which the Atomic 
Energy Commission made?’’ (Slip Opinion, p. 15). 


The answer is—no evidence at all. The majority opinion 
made no citation to the voluminous record on the safety 
issues in this proceeding. It referred only to two hypo- 
thetical general statements, dating back to 1956 and 1957, 
not intended as definitive technical judgments under the 
statutory criteria and utterly unrelated to the PRDC 
reactor. 


The 1957 report of the Commission (Slip Opinion, pp. 
12-18) did not probe the possibility or probability of the 
occurrence of nuclear incidents. Rather, it was an appraisal 
of the extreme consequences of hypothetical incidents, pre- 
pared as background for legislative action to provide 
Government indemnity to licensees, now Section 170 of 
the Act, 42 U.S.C. 2210. The alleged ‘‘[u]ndisputed testi- 
mony before the Commission’? (Slip Opinion, p. 13) was 
a quotation from the testimony at the 1956 Congressional 
hearings on the indemnity legislation by Dr. C. Rogers 
McCullough, former Chairman of the Commission’s Ad- 
visory Committee on Reactor Safeguards, read into the 
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record of this case at Tr. 3001. In 1956, Dr. McCullough 
referred to the ‘‘possibility’’ of widespread injury as 
the ground for taking unusual precautions in reactor design, 
maintenance and operation to prevent any incident, as 
had been successfully done. Hearings on Governmental 
Indemnity before the Joint Committee on Atomic Energy, 
84th Cong., 2d Sess., pp. 47-50." 


Neither of these statements controvert or undermine the 
Commission’s clear and unchallenged findings in this case, 
that there was reasonable assurance that a reactor of the 
general type proposed by PRDC can be constructed and 
operated at the proposed Michigan site without undue 
risk to the public health and safety; that fast breeder 
reactors did not present inherent hazards or insoluble 
problems; and that technical information required to com- 
plete the PRDC application will be supplied and will demon- 
strate that the PRDC reactor in its final design can be oper- 
ated at Lagoona Beach, Michigan, without undue risk to 


the public health and safety. See respondents’ main brief, 
pp. 11-12, 30-39. 


(f) Finally, it should be noted that PRDC submitted 
extensive material pertinent to the reactor site in the 
proceeding before the Commission. The Commission found 
the site adequate in the following formal finding, not 
challenged by the petitioner unions, and not cited by the 
majority of the Court (Tr. 7022): 


There is reasonable assurance that the proposed site 
is generally suitable for a reactor of the type and size 
described in the Application, if the reactor is other- 
wise shown to be capable of operation without undue 
risk to the public health and safety, including demon- 
strations of stability and adequate containment. 


18 Dr. McOullough also testified in this proceeding regarding the proposed 
PRDC reactor itself, and the technical problems to be resolved, His testimony 
wag fully considered by the Commission in reaching its conclusion. See 
Tr. 6979-6984, 
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We submit that this finding was proper and satisfied the 
statutory criteria of safety. 


CONCLUSION 


Accordingly, we respectfully submit that this petition 
for rehearing en banc should be granted. 


George Cocuran Dovs, 
Assistant Attorney General, 


SamveEt D. Suape, 
Attorney. 
Loren K. Oxson, 
General Counsel, 


Courts OULAHAN, 
Special Assistant to the General Counsel, 


LionEL KESTENBAUM, 
Attorney, 


Office of the General Counsel, 
Atomic Energy Commission. 


Certificate 


I hereby certify that this petition for rehearing en banc 
is presented in good faith and not for purposes of delay. 


Lions, KresTENBAUM 
Dated June 1960. 
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APPENDIX 
RELATION TO POPULATION CENTERS OF POWER REACTORS 
IN OPERATION OR UNDER CONSTRUCTION* 
A. Licensed Reactors 


1. Commonwealth Edison Co., Morris, Ill., operating 
license issued, 626,000 thermal kilowatts: 14 miles from 
Joliet, 47 miles southwest of downtown Chicago; popula- 
tion within 5 miles—2,600, within 25 miles—192,000. 

2. General Electric Co., Vallecitos, Calif., operating 
license issued, 30,000 thermal kilowatts: 33 miles east- 
southeast of San Franscisco; population within 10 miles— 
22,000, within 25 miles—250,000. 

3. Carolinas-Virginia Nuclear Power Associates, Inc., 
Parr, S.C., provisional construction permit issued, 60,500 
thermal kilowatts: 25 miles northwest of Columbia, S.C; 
population within 5 miles—15 per square mile, within 10 
miles—25 per square mile. 


4. Consolidated Edison Co., Indian Point, N.Y., provi- 
sional construction permit issued, 795,000 thermal kilo- 
watts : 24 miles north of New York City; population within 
5 miles—45,000. 


5. Consumers Power Co., Big Point Rock, Mich., provi- 
sional construction permit issued, 240,000 thermal kilo- 
watts: 85 miles southwest of Sault Ste. Marie, 165 miles 
north of Grand Rapids; population within 5 miles—4,964, 
within 20 miles—26,700, within 40 miles—52,000. 

6. Northern States Power Co., Sioux Falls, South Dakota, 
provisional construction permit issued, 203,000 thermal 


* Population figures are taken from applications filed with the Commission 
to initiate licensing proceedings (for licensed facilities), or technical reports 
used in authorization proceedings (for Commission-owned reactors to be 
operated by local public bodies). See p. 5 supra. The Shippingport data 
is taken from a Commission publication in 1957, describing the plant and 
surrounding area. 

The reactors’ capacities in thermal kilowatts are given as estimated on the 
best available information in the Commission’s February 1960 report to the 
Joint Committee on Atomic Energy, in connection with the annual hearings 
on the atontic energy industry under Section 202 of the Act. 
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kilowatts: 5.5 miles from center of Sioux Falls; population 
within 5 miles—10,000, within 10 miles—60,000, within 
40 miles—175,000. 

7. Power Reactor Development Co., Lagoona Beach, 
Michigan, provisional construction permit issued, 304,000 
thermal kilowatts : 30 miles from Detroit; population within 
5 miles—1,800, within 10 miles—187,000, within 30 miles 
—2,001,700. 

8. Saxton Nuclear Experiment Corp., Saxton, Pennsyl- 
vania, provisional construction permit issued, 20,000 
thermal kilowatts: 22 miles south of Altoona, Pa., 90 miles 
west of Harrisburg, 100 miles east of Pittsburgh; popula- 
tion within 5 miles—5,627, within 10 miles—18,303. 


9. Yankee Atomic Electric Co., Rowe, Mass., provisional 
construction permit issued, 392,000 thermal kilowatts: 
within 20 miles of Bennington, Vt., and Adams, Greenfield 
and North Adams, Mass., 40 miles east of Albany; popula- 
tion within 5 miles—2,036, within 20 miles—104,293. 


B. Government-Owned Reactors 

1. Shippingport Atomic Power Station, Shippingport, 
Pa., in operation, 231,000 thermal kilowatts: 25 miles from 
Pittsburgh (30 miles from center of Pittsburgh) ; popula- 
tion within 5 miles—20,000, within 15 miles—225,000, within 
40 miles—2,800,000. 

2. Consumers Public Power District, Hallam, Nebr., 
provisional construction authorization, 254,000 thermal kilo- 
watts: 19 miles south of Lincoln, 65 miles southwest of 

_ Omaha; population within 5 miles—1,052, within 10 miles— 
6,678. 

8. City of Piqua, Ohio at outskirts of Piqua, provisional 
construction authorization, 45,500 kilowatts: 28 miles north 
of Dayton, 70 miles north of Cincinnati; population within 
5 miles—21,000, within 25 miles—108,000. 

4. Rural Cooperative Power Association, Elk River, 
Minn., provisional construction authorization, 73,000 kilo- 
watts: 20-35 miles northwest of St. Paul-Minneapolis; 
population within 5 miles—2,656, within 10 miles—7,700. 
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PETITION OF INTERVENOR POWER REACTOR 
DEVELOPMENT COMPANY FOR 
REHEARING EN BANC 


Intervenor Power Reactor Development Company 
(PRDC) respectfully petitions the Court, in accordance 
with the provisions of 28 U.S.C. §46(c) and Rule 26 of its 
General Rules, for a rehearing en banc of the decision of 
the sitting panel in this case, dated June 10, 1960. A ma- 
jority of this panel (Judges Edgerton and Bazelon, with 
Judge Burger dissenting) set aside a unanimous decision 
and order of May 26, 1959 of the Atomic Energy Commis- 
sion which had continued in effect a provisional construc- 
tion permit for a developmental power reactor being con- 
structed by PRDC, holding that the findings made by the 
Commission were insufficient to satisfy the requirements of 
the Atomic Energy Act. 

(1) 
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This is the first case in which the courts have been asked 
to construe the regulatory provisions of the Atomic Energy 
Act of 1954. In a new and vitally important area in which 
expert knowledge and experience are probably more im- 
portant than any other, a majority of the sitting panel 
has in effect substituted its judgment with respect to re- 
actor location policy for that of the Atomic Energy Com- 
mission, and has erroneously interpreted the basic statute 
in such a way as to frustrate the Commission’s adminis- 
tration of the nation’s power reactor program. The deci- 
sion is also inconsistent with that of other panels of this 
Court on important questions of the nature and scope of 
judicial review of administrative decisions. 

The most sweeping aspect of the panel’s decision holds 
that, regardless of the type or safety characteristics 
of a particular reactor, the Commission is without power 
to approve its location in an area of population density 
comparable to that which exists here except under the 
extraordinary circumstances which would support a spe- 
cific finding of ‘‘compelling reasons’’ for the selection of 
such a site. This question is not properly presented by 
the record before the Court and was neither briefed nor 
argued by the parties. As indicated by the data set out in 
Appendix A hereto (p. 24, below), the panel’s holding casts 
a cloud over both construction permits and operating li- 
censes already issued to numerous other reactors located in 
areas of comparable or greater population density. More- 
over, if literally applied, the holding would appear to pro- 
hibit the Commission from approving the location of power 
reactors in any but very remote areas—contrary to the basic 
purposes of the Atomic Energy Act and to the Commis- 
sion’s uniform policy and practice to date. 

In its other ground of decision, the majority of the panel 
holds that the Commission has no authority under the 
Atomic Energy Act of 1954 to issue a construction permit 
without making essentially the same findings with respect 
to eventual safety of operation of the proposed reactor 
that must later be made when permission actually to op- 
erate it is granted. This holding invalidates sub silentio 
Section 50.35 of the Commission’s regulations authorizing 
construction permits to be issued on a provisional basis, 
under which provision the construction permits for all li- 
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censed power reactors thus far authorized have been issued. 
Its inevitable effect is to rule that the step-by-step proce- 
dure, heretofore uniformly followed and found to be essen- 
tial at this early stage of the development of nuclear energy, 
is not authorized by the statute. 

Finally, in holding that the order sought to be reviewed 
is ‘‘final’’ and ‘‘aggrieves’’ these petitioners so as to make 
it subject to review at this time, the majority of the panel 
has decided an important question of administrative law 
in a way which conflicts with settled principles and with 
recent decisions of other panels of this Court. 


PRDC respectfully submits that the majority of the panel 
has written into the law its particular ideas of what would 
be sound atomic energy policy. It has done so with re- 
spect to matters that were not only plainly entrusted to the 
Atomie Energy Commission’s expert discretion by Con- 
gress, but that fall in an area which, above all others, re- 
quires the evaluation of complex technical information by 
those specially qualified to do this. If this decision stands, 
it will impede rather than further the plainly declared 
Congressional purpose of encouraging the most rapid de- 
velopment of the peaceful application of nuclear energy 
which is consistent with adequate protection of the public 
health and safety. 

As the Supreme Court has recently stated, en banc courts 
are appropriate where ‘‘extraordinary circumstances exist 
that call for authoritative consideration and decision by 
those charged with the administration and development of 
the law of the Cireuit’’. United States v. American-For- 
eign Steamship Corp., October Term, 1959, No. 138, June 
20, 1960. Since all decisions of the Commission are re- 
viewable in this Circuit, the importance of the questions 
which this decision presents and the seriousness of its im- 
plications to the whole atomic energy industry plainly con- 
stitute ‘‘extraordinary circumstances’’ warranting review 
by the full bench. 


STATEMENT 


PRDC is a non-profit membership corporation, all of 
whose members are substantial public utility or industrial 
corporations in the United States (Finding 1, Tr. 7013; 
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Tr. 6990-91). It is engaged in the construction of a full- 
seale developmental fast neutron breeder reactor at La- 
goona Beach, Monroe County, Michigan, an essentially rural 
area on the shore of Lake Erie, approximately 30 miles 
southeast of Detroit. It is undisputed that this is not a 
commercial venture in any sense, but is essentially ‘‘a re- 
search and development facility”’ (Finding 2, Tr. 7013). 
In accordance with this concept the member companies of 
PRDC have no capital investment as such in the project; 
their financial contributions are treated as having been ex- 
pended for research and development and not as having 
been invested or capitalized. PRDC’s articles of incorpora- 
tion specifically provide that no part of any net earnings 
may inure to the benefit of its members, and that contribu- 
tions made may not be repaid to them in whole or in part, 
even on dissolution, since in that case any remaining net 
assets must be devoted to educational or scientific pur- 
poses (Tr. 3923, 5137-43). 

On January 6, 1956, PRDC filed its application for li- 
cense under Section 104 b of the Atomic Energy Act of 
1954 for the construction and operation of its proposed 
nuclear reactor as a research and development project 
(Tr. 5126). On August 4, 1956, the Commission issued to 
PRDC a provisional construction permit ‘‘on a provisional 
basis”’ under Section 50.35 of its regulations (Tr. 6290-95). 
This subsection authorizes issuance of such a provisional 
construction permit on a finding by the Commission of 
“reasonable assurance that a facility of the general type 
proposed can be constructed and operated at the proposed 
location without undue risk to the health and safety of 
the public’”’ (italics supplied; see Appendix B, p. 28, be- 
low). Conversion of such a permit to an operating license 
is subject to the production by the applicant of further 
technical information when it becomes available, and to the 
subsequent definitive determination by the Commission be- 
fore an operating license can be issued, that ‘‘the final 
design provides reasonable assurance that the health and 
safety of the public will not be endangered.”’ 

Shortly after issuance by the Commission of this pro- 
visional construction permit, the petitioner labor unions 
intervened in the proceeding and opposed continuation of 
the permit on the ground that operation of the proposed 
reactor, following its completion, would create a hazard 
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to them, their members, and their property in the general 
vicinity of Detroit (Tr. 6298). It was agreed from the out- 
set that actual construction of the reactor—the only ac- 
tivity authorized by the construction permit—presented 
no hazard to the petitioners or the public. 

Following an extensive hearing before a hearing exam- 
iner, and briefs and oral argument before the Commission 
itself, the Commission entered an Initial Decision modi- 
fying and continuing the provisional construction permit 
in effect (Tr. 6873). After further consideration of ex- 
ceptions filed by the petitioners and briefs by all parties, 
the Commission entered its Final Order of May 26, 1959, 
affirming its Initial Decision and continuing the construc- 
tion permit in effect (Tr. 6933-7033). 

The Commission in its opinion and decision made the 
precise findings called for by its regulations. It found that 
there was ‘‘reasonable assurance’’, for purposes of the pro- 
visional construction permit in question, that ‘‘a utiliza- 
tion facility of the general type proposed in the PRDC Ap- 
plication and amendments thereto can be constructed and 
operated at the location without undue risk to the health 
and safety of the public’? (Finding 22, Tr. 7020; see also 
Finding 30, Tr. 7022; Finding 32, Tr. 7023; Tr. 6983-84). 

With respect specifically to location, the Commission 
further found that, assuming the particular reactor as com- 
pleted is otherwise shown to be capable of operation without 
undue risk to the public health and safety, ‘‘There is reason- 
able assurance that the proposed site is generally suitable 
for a reactor of the type and size described in the Applica- 
tion’’ (Finding 32, Tr. 7023). Neither these nor any of the 
other safety findings made by the Commission were at- 
tacked by the petitioners on this appeal as unsupported by 
the evidence and, accordingly, are required to be accepted 
as established for purposes of this proceeding. 

The Commission in its opinion, however, made it perfectly 
clear that, as Section 50.35 of its Regulations contemplates, 
its determinations with respect to safety of operation were 
made for purposes only of the provisional construction per- 
mit, and that the safety issue which would be presented in 
connection with the further proceedings provided for be- 
fore an operating license could issue were still open (Tr. 
6956-57, 6987). It further established an extensive and 
detailed procedure for continuing review of this and other 
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issues by the Commission, in further proceedings in which 
the petitioning unions would be parties (Tr. 7023-24). 
The provisional construction permit was modified specifi- 
cally to incorporate these additional conditions (Tr. 7027- 
32). 

REASONS FOR GRANTING PETITION 


I 


SUITABILITY OF SITE 


The aspect of the decision of the majority of the panel 
which has the most serious implications for the nation’s 
over-all atomic energy program is that which holds the 
Commission’s findings with respect to the reactor site de- 
ficient for failure to include what are called ‘‘compelling 
reasons’’ justifying the particular location. The Court 
points to no provision of the statute or its legislative his- 
tory requiring or even contemplating such a determination; 
rather, the majority indicates that in its judgment the fact 
that such location could expose ‘‘so large a population’’ to 
the mere possibility of nuclear disaster makes such addi- 


tional determination mandatory. That this as a practical 
matter amounts to imposition on the Commission of an 
empirical rule forbidding the location of large reactors in 
any area of population density comparable to that found 
here is indicated by the further statement that 


‘We need not consider whether even the most com- 
pelling reasons for preferring this location could sup- 
port a finding that the reactor could be operated at this 
location without ‘undue’ risk, or with ‘adequate’ pro- 
tection, to the health and safety of the public.’’ (Slip 
Op., p. 14.) 


It is important to note that in this aspect of its decision 
the majority of the panel is referring to ‘‘a typical large 
power reactor’? and not to any unique characteristics of 
this particular project. The basic statements quoted with 
respect to theoretical or potential maximum danger to the 
population in the general vicinity of a large reactor are 
taken from the introduction to the Commission’s so-called 
Brookhaven Report (Tr. 4853). This is a theoretical en- 
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vironmental analysis of general applicability to power re- 
actors as such, and its conclusions are expressly subject 
to the numerous assumptions and limitations stated there- 
in.* Similarly, the statement quoted in the opinion that 
there is a ‘‘possibility of a major disaster, even though it 
has a low probability’’, is taken from a statement initially 
made to a Congressional Committee by Dr. C. Rogers Mc- 
Cullough, former Chairman of the Commission’s Advisory 
Committee on Reactor Safeguards, as part of his ‘‘general 
views on these questions of hazard evaluations’’ for re- 
actors generally (Tr. 2999-3002). 

The majority of the panel thus appears to have assumed 
the responsibility for making the over-riding policy deter- 
mination that, at least in the absence of some extraordinary 
justification, no power reactor is to be located in an area 
having a population density comparable to that found here. 


First. This holding of the panel is made on an issue not 
properly presented on this appeal, not urged by the peti- 
tioners and not argued to the Court by any party. 

On the only safety issue properly presented here, the 
petitioners’ argument was that the Commission had failed 


to make those findings with respect to the safety of this 
reactor at its proposed location which were claimed to be 
required by the regulations and the statute prior to issu- 
ance of a construction permit (discussed below, pp. 12-20). 
See ‘‘Statement of Points’’, Petitioners’ Brief, p. 10. No 
contention was advanced that the site was unsuitable for 
any reactor of comparable size, or that the Commission 
must justify approval of such a location by finding ‘‘com- 
pelling reasons’’ for its selection.” 


1 Only the introductory pages to this extensive and highly tech- 
nical report have been printed (Tr. 4852-4892), but the entire 
report is included in the unprinted record on file in the office of 
the Clerk of this Court (Tr. 4852-5077). 


2 At the hearing before the Commission the petitioners contended 
that, because of the nature of this particular reactor, it or a proto- 
type should first have been tested out in a remote location. On 
the basis of the evidence the Commission made a finding, not 
attacked here, that such a prototype had not been shown to be 
necessary (Finding 17, Tr. 7018). At no time did petitioners con- 
tend that the site was an unsuitable location for a power reactor 
as such. 
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has a low probability”, is taken from a statement initially 
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The majority of the panel thus appears to have assumed 
the responsibility for making the over-riding policy deter- 
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justification, no power reactor is to be located in an area 
having a population density comparable to that found here. 


First. This holding of the panel is made on an issue not 
properly presented on this appeal, not urged by the peti- 
tioners and not argued to the Court by any party. 

On the only safety issue properly presented here, the 
petitioners’ argument was that the Commission had failed 
to make those findings with respect to the safety of this 
reactor at its proposed location which were claimed to be 
required by the regulations and the statute prior to issu- 
ance of a construction permit (discussed below, pp. 12-20). 
See ‘‘Statement of Points’’, Petitioners’ Brief, p. 10. No 
contention was advanced that the site was unsuitable for 
any reactor of comparable size, or that the Commission 
must justify approval of such a location by finding ‘‘com- 
pelling reasons’’ for its selection. 


1 Only the introductory pages to this extensive and highly tech- 
nical report have been printed (Tr. 4852-4892), but the entire 
report is included in the unprinted record on file in the office of 
the Clerk of this Court (Tr. 4852-5077). 


2 At the hearing before the Commission the petitioners contended 
that, because of the nature of this particular reactor, it or a proto- 
type should first have been tested out in a remote location. On 
the basis of the evidence the Commission made a finding, not 
attacked here, that such a prototype had not been shown to be 
necessary (Finding 17, Tr. 7018). At no time did petitioners con- 
tend that the site was an unsuitable location for a power reactor 
as such. 
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Apart from the implications of such a contention, a valid 
explanation of why it was not urged is found in the fact 
that the Commission made a plain and unambiguous find- 
ing that this site is suitable for a power reactor of such 
size and type if such reactor otherwise has adequate con- 
tainment or other protective devices or characteristics to 
meet the Commission’s technical safety standards: 


ccThere is reasonable assurance that the proposed 
site is generally suitable for a reactor of the type and 
size described in the Application, if the reactor is other- 
wise shown to be capable of operation without undue 
risk to the public health and safety, including demon- 
strations of stability and adequate containment.” 
(Finding 32, Tr, 7023.) * 


This finding is neither quoted nor cited in the majority 
opinion. Other findings with respect to site, some of which 
are so quoted, have to do largely with the development of 
further data with respect to meteorology, hydrology and 
the like. These data could indicate the necessity for addi- 
tional protective measures OF operating restrictions, but 
the undisputed testimony is that such further informa- 
tion, by its nature, could not render the site unsuitable for 
a large power reactor.’ Hence the Commission’s finding 


3 See also Finding 21, Tr. 7020-21. As the Brookhaven Report 
ed to in the Court’s decision recognizes, 
tential or conceivable danger from any 
Josion or blast but in the 
fission products ac- 
reactor crea ducts in 

and their potential qu 

and secondarily 

ence, 


4 Tr. 3359-60, 4 The testimon: é 
disputed that the ¢ i and other site data 
which the Commission orizing, reactor opera- 
tion and determining any js information which, 
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that the site was suitable was definitive. As noted above, 
petitioners chose not to attack this or any of the other 
safety findings as not supported by the evidence, and they 
must accordingly be accepted here. 


Second. The majority of the panel plainly indicated 
that it considered the population distribution around the 
site to be the single disqualifying factor. The imposition 
of such an arbitrary limitation usurps the Commission’s 
function in the very field in which its expertise is of par- 
ticular importance, and would as a practical matter seri- 
ously retard the further development of nuclear reactors 
for the generation of electric power. 

The exclusion area and population distribution around 
this reactor approximate those which the Commission has 
approved for other comparable power reactors. Appendix 
A to this petition lists such relevant data as is publicly avail- 
able with respect to all nine power reactors authorized thus 
far to be constructed or operated under the Act. Also listed 
are some four other comparable power reactors owned by 
the Commission (and therefore not required to be licensed) 
and built or being built in connection with publicly or pri- 
vately owned electric generating facilities. Examination 
of these data will show that a number of these projects 
are larger or located in more populous areas than is the 
PRDC reactor, or both. A few have slightly more favor- 
able environmental characteristics in this particular. None, 
however, is loeated in the desert or other truly unpopulated 
area, several are placed as close or closer to metropolitan 
centers, and nearly all of them have substantially compa- 
rable population distribution characteristics. Reports on 
these projects are annually submitted to the Joint Congres- 
sional Committee on Atomic Energy in accordance with the 
provisions of Section 202 of the Act.’ 


a — 


by its nature, takes several years to accumulate and in practically 
every instance is not fully available at the outset of construction 
but must be gathered as construction progresses. See, e.g., Tr. 3804, 
4258-59 (not printed). 


5 E.g., Hearings before the Joint Committee on Atomic Energy on 
Development, Growth and State of the Atomic Energy Industry, 
86th Cong., 2d Sess. (1960), pp. 14-15, 155-158, 489-90, 494-98, 524, 
540-45, 548, 553-55, 556-80, 629-41. 
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The inescapable effect of the Court’s decision is to cast 
doubt on the atomic energy industry’s ability to continue 
to move forward in this field. 


Third. If Congress had intended to forbid the Commis- 
sion to approve power reactors located in other than re- 
mote areas except under compelling or extraordinary cir- 
cumstances, it would certainly have said so in specific 
terms. Nothing in the Act’s provisions indicates such an 
intent. In view of the extensive hearings held, and of the 
fact that the Joint Committee on Atomic Energy in 1954 
was certainly abreast of nuclear developments as a result 
of its years of work with the Commission in the adminis- 
tration of the Atomic Energy Act of 1946 (§15(b), 60 
Stat. 772), Congress was plainly aware of the theoretical 
seriousness of a reactor accident and of the availability 
of containment and other designs to provide adequate pro- 
tection of the public health and safety against such possible 
oceurrence.* With this knowledge at hand, it vested in the 
Commission the authority to evaluate the various complex 
technical factors involved in approving reactor location. 


6 For example, in 1953, Dr. John C. Bugher, then Director, Divi- 
sion of Biology and Medicine, Atomic Energy Commission, testi- 
fied that the possible or theoretical dangers of power reactors are 
such that “In the event of a serious disaster, the locality could be 
very seriously contaminated and would not be suitable for occu- 
pation by people for quite a period of time”, although he believed 
that reactors could be so designed as to provide adequate protec- 
tion against such an occurrence. Hearings Before the Joint Com- 
mittee on Atomic Energy on Atomic Power Development and Pri- 
vate Enterprise, 83rd Cong., Ist Sess. (1953), pp. 32-34. An emi- 
nent physicist, Dr. Edward Teller, in a letter of July 23, 1953 to 
the Chairman of the Joint Committee on Atomic Energy similarly 
indicated conceivable or possible fission product contamination of 
areas and populations around large reactors comparable to those 
subsequently elucidated in greater detail in the Brookhaven Re- 
port, quoted by the majority of the panel. He noted that it had 
therefore been the practice “to recommend the observance of ex- 
clusion distances, that is, to exclude the public from areas around 
reactors, the size of the area varying in appropriate manner with 
the amount of radioactive poison that the reactor might release”. 
He obviously considered this a complex technological problem in- 
capable of solution by arbitrary rules of thumb, and noted that 
in his opinion “reactors of sufficiently safe types might be devel- 
oped in the near future”. Id. at p. 633. 
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The legislative history of the 1954 Act shows that Con- 
gress was also quite aware that large reactors would be 
located, as in fact they have been, reasonably near large 
metropolitan centers. For example, Mr. Eugene Zuckert, 
then a member of the Atomic Energy Commission, testi- 
fied at hearings on the bill in 1954 that large nuclear power 
plants (100,000 to 300,000 kilowatts or more) ‘‘are likely to 
be built first near heavy power-consuming centers’’, which 
he further described as ‘‘near but not in’’ metropolitan and 
industrial centers. II Legis. Hist. 2220. See also statement 
of Commissioner Smyth, id. at 2208. 

In the debates Senator Lehman referred to such testi- 
mony when he noted that ‘‘the first nuclear reactors for 
power-producing purposes would very likely be erected in 
New York State, near the great centers of population in 
my State’. III Legis. Hist. 3461. Senator Hennings 
voiced a similar understanding, that it was contemplated 
that ‘“‘in the future, atomic-energy reactors of various sizes 
and capacities could be located in any city or town or, for 
{hat matter, in a barren field anywhere in the Middle West, 
as well as any place in the country.’’ III Legis. Hist. 3681. 
Specific reference was made to proposed large power and 
test reactors, including the Shippingport reactor since 
completed and now in operation at Shippingport, Pennsyl- 
vania, near Pittsburgh (further described in Appendix A, 
p. 24, below). IIT Legis. Hist. 3660; Sen. Rep. No. 1699, 
I Legis. Hist. 751. See also III Legis. Hist. 3073. 

Not only did these proposals evoke no statutory prohi- 
bition on the Commission’s power to approve such projects, 
or to approve them only in extraordinary or compelling 
cases, but Congress actually wrote into Section 104 b of the 
Act a mandate to the Commission to lend projects of this 
general type every encouragement and to impede them by 
a minimum of regulation (Appendix B, p. 24, below). The 
restriction imposed upon the Commission by the decision 
of the majority of the sitting panel constitutes a roadblock 
to nuclear progress of the very type which Congress in 
Section 104 b enjoined the Commission not to erect, 
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II 


SAFETY FINDINGS REQUIRED FOR ISSUANCE OF PROVISIONAL 
REACTOR CONSTRUCTION PERMIT 


The majority of the sitting panel has also held unequivo- 
cally that under the statute the Commission cannot issue 
a construction permit for a power reactor unless at that time 
it makes those definitive findings with respect to safety of 
operation of the proposed reactor that admittedly must be 
made prior to issuance of an operating license (Slip Op., 
p. 5).” It necessarily would follow from this holding that 
the Commission cannot utilize the step-by-step procedure 
contemplated by its regulations and heretofore uniformly 
used in its power reactor licensing cases. PRDC believes 
that the sitting panel’s interpretation of the relevant provi- 
sions of the Atomic Energy Act of 1954 is clearly erroneous. 
Whatever arguments might be advanced that so rigid a 
rule was or should have been intended by Congress to be 
applied to commercial atomic energy projects sought to be 
licensed under Section 103 of the Act, it was plainly not 
intended that any such restriction be inflexibly applied to 
research and development reactors under Section 104 b. 
As the Commission made clear in its opinion, such procedure 
is not technologically practicable for developmental reac- 
tors, and would frustrate the basic purposes of Section 
104 b of the Act. 


First. In the Atomic Energy Act of 1954 Congress drew 
a sharp line between commercial projects to be licensed 
under Section 103 and research and development projects to 


™The discussion in the majority opinion which concludes that 
the Commission’s findings were ambiguous, because they appeared 
in some but not all instances to be definitive determinations that 
the reactor when completed can be safely operated, is apparently 
based on a failure to read these findings in the light of the 
Commission’s applicable regulations. The Commission’s Opinion 
and Findings are quite clear that its regulations did not require 
such definitive findings for issuance of a construction permit “on 
a provisional basis”, and neither the Commission nor PRDC has 
ever contended that the findings made here in accordance with 
Section 50.35 of its regulations were the equivalent of those which 
would be required to be made prior to issuance of an operating 
license. See pp. 14-16, below. 
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be licensed under Section 104. It was the overriding Con- 
gressional purpose to favor and expedite the latter class of 
projects in every way consistent with public safety and the 
national defense. This was made clear in the extensive leg- 
islative history of the Act* as well as in the specific provi- 
sions of Section 104 b itself. This section (Appendix B, 
p. 25, below) provides that in issuing licenses thereunder 
“the Commission shall impose the minimum amount of such 
regulations and terms of license as will permit the Com- 
mission to fulfill its obligations under this Act to promote 
the common defense and security and to protect the health 
and safety of the public.’ Congressional recognition of 
the importance of these projects is indicated by the further 
provision in this subsection that ‘‘priority shall be given 
to those activities which will, in the opinion of the Com- 
mission, lead to major advances in the application of atomic 
energy for industrial or commercial purposes.’’? The Com- 
mission found that the proposed PRDC reactor is such a 
project (Findings 10, 26; Tr. 7016, 7021-22). 

Section 182 a of the Act (Appendix B, pp. 25-26, below) 
spells out the nature of the Commission’s obligations recited 
in Section 104 b with respect to protection of the ‘‘health 
and safety of the public’’ by providing specifically that in 
connection with applications for ‘‘licenses to operate pro- 
duction or utilization facilities’? the applicant shall state 
such technical specifications and other information as the 
Commission’s regulations shall require to enable it to find 
that there will be ‘‘adequate protection to the health and 
safety of the public’’ (italics supplied). This section con- 
tains no specific provisions with respect to the safety find- 
ings required for construction permits. Section 185, which 
does provide for the issuance of construction permits, con- 
tains no provision dealing in terms with the findings re- 
quired at that stage, but it does plainly recognize that an 
initial application for such a permit need not and in many 
instances cannot contain all the technical information re- 


8 See, e.g., II Legislative History 1831-32; III id. 2879, 3004, 3723; 
statement of Dr. Lawrence R. Hafstad, Director of Atomic Energy 
Commission Reactor Division, Hearings Before the Joint Com- 
mittee on Atomic Energy on Atomic Power Development and Pri- 
vate Enterprise, 83rd Cong., 1st Sess. (1953) pp. 22-23. See also 
Sections Ib and 3d of the Act summarizing the declaration and 
policy behind it. 
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quired to be evaluated at the time the subsequent operating 
license is considered. 


Second. With these new statutory provisions before 
it, and with its expert knowledge of the technical problems 
involved in the task of developing safe and practicable 
nuclear electric power, the Commission was faced at the 
outset of its administration of this Act with the very prac- 
tical problem of determining what showing was to be re- 
quired at the construction permit stage. Foremost in mind 
were the procedures to be utilized in licensing develop- 
mental and research reactors under Section 104 b—the proj- 
ects which Congress had ordered be given priority, and in 
fact the only class of power reactors for which licenses have 
thus far been sought or issued. The Commission was plainly 
aware, as it specifically found here, that 


“Tt is in the nature of reactor design, although cer- 
tainly not unique to it, that many features remain to be 
designed and demonstrated after construction is begun 
—and indeed some features redesigned and replaced 
after operation is under way. ...’’° 


When the Commission first promulgated its regulations, 
it accordingly provided for a step-by-step procedure de- 
signed to accommodate these technological facts of life to 
the Congressional mandate. Such procedure was embodied 
in Section 50.35 of its regulations (Appendix B, p. 28, be- 
low). This section provides that where, as here, the nature 
of a project is such that it is not practicable to submit in- 
itially all of the technical information needed to complete 
the application for an operating license, a construction 
permit may be issued on a ‘provisional basis”’ if the appli- 
cant can show ‘‘reasonable assurance’? that a reactor ‘‘of 


® AEC Opinion, Tr. 6983. The Commission quoted approvingly 
the uncontradicted testimony of the late Dr. Mark Mills, a mem- 
ber of the Advisory Committee on Reactor Safeguards, that “prac- 
tically all advanced technological developments take place with a 
sort of combined construction and research and development and 
necessary dovetailing of these things . . .” (Tr. 3278), and of Dr. 
Hans Bethe that “the simultaneous pursuit of programs of re- 
search, development and construction has become standard in the 
fast-moving field of atomic energy and is necessary in order to 
keep abreast or ahead of our competitors” (Tr. 3960) . 
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the general type proposed”’ can be operated at the proposed 
site ‘“‘without undue risk to the health and safety of the 
public’? and that the ‘omitted information will be sup- 
plied.”” The regulation specifically contemplates that issu- 
ance of such provisional construction permit shall be subject 
to a later definitive determination by the Commission that 
“the final design provides reasonable assurance that the 
health and safety of the public will not be endangered.”’ 

As explained further in our main brief (pp. 28-31) the 
Commission made the precise findings of reasonable assur- 
ance of safety of the general type proposed contemplated 
by Section 50.35 of its regulations. In its opinion, further- 
more, the Commission spelled out in considerable detail the 
meaning of and philosophy behind this key regulation, and 
the extent to which the basic procedure it provided had been 
contemporaneously reported to Congress (Tr. 6958-65). 
The Commission made perfectly clear that this regulation 
necessarily embodied the concept that 


“The degree of ‘reasonable assurance’ with respect to 
safety that satisfies us in this case for purposes of the 
provisional construction permit would not be the same 
as we would require in considering the issuance of the 
operating license’’ (Tr. 6987).!° 


The decision of the majority of the panel holding the Com- 
mission’s findings made on this basis to be insufficient under 
the statute inevitably invalidates Section 50.35 of the regu- 
lations and the Commission’s step-by-step procedure of 
which this section is the cornerstone. It does this without 
diseussion or citation of the regulation itself or the basic 
regulatory scheme built upon it. In so upsetting the Com- 
mission’s contemporaneous administrative interpretation 
and uniform application of the Act, the court not only vio- 
lates the accepted canon that any ambiguities in a statute 
are to be resolved in favor of the administrative agency’s in- 
terpretation (¢.9., Truck Drivers and Helpers Local Union 


10Tp its discussion of the findings, the majority of the panel 
appears to confuse those with respect to the general type with those 
which deal with the specific design. thus finding an ambiguity 
which, we submit, does not. exist when the findings are consid- 
ered in the light of the applicable regulation. 
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728 v. National Labor Relations Board, 101 App. D.C. 420, 
249 F. 2d 512 (1957) ), but it disregards the repeated admoni- 
tion of the Supreme Court that such agency interpretation 
and action is entitled to particular weight ‘‘where the in- 
terpretations involve ‘contemporaneous construction of a 
statute by the men charged with the responsibility of setting 
its machinery in motion, of making the parts work efficiently 
and smoothly while they are yet untried and new.’ ’? United 
States v. American Trucking Associations, Inc., 310 U.S. 
534, 549 (1940), quoting with approval Norwegian Nitrogen 
Products Co. v. United States, 288 U.S. 294, 315 (1933) ; 
Board of Trade of Kansas City v. United States, 314 U.S. 
534, 548 (1942). 

The majority’s justification for refusing to follow these 
basic principles of judicial review is found in the statement 
that ‘‘the possibilities of harm are so enormous that any 
doubt as to what findings the Act requires ... should be re- 
solved on the side of safety’’ (Slip Op., p. 8). It is respect- 
fully submitted, however, that this utterly disregards the 
Commission’s uncontested finding that the issuance of this 
provisional construction permit ‘‘does not in any manner 
adversely affect the health and safety of the public or that 
of’’ the petitioners (Tr. 6964). At this stage of the project, 
no public safety question whatever is presented. Further- 
more, as suggested below (p. 18), there is a genuine ques- 
tion whether, at the present stage of nuclear development, 
the rigid construction permit rule advocated by the majority 
of the panel does not in most cases create more safety prob- 
lems than it solves. This is the type of question the Com- 
mission is peculiarly qualified to resolve. 


Third. Neither the applicable statutory provisions nor 
anything in their legislative history requires or justifies 
this invalidation of the Commission’s basic regulations. 
As noted above, the plain provisions of Section 182 a re- 
quire that the definitive determination of safety of opera- 
tion of proposed reactors must be made in connection with 
applications for ‘‘licenses to operate’’ them (Appendix B, 
p. 25, below). This provision is to be distinguished from 
the safeeuards review and notice and priority determina- 
tions required by subsections 182 b, ¢ and d, all of which 
provisions are applicable in general terms to any ‘‘license”’ 
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and so apply to construction permits as well as operating 
licenses. ; 

The vignette from the extensive legislative history of 
this complex statute relied on so heavily by the majority 
of the panel in reaching its conclusion (Slip Op., pp. 6-8), 
and which consists of a brief exchange on the floor of the 
Senate between Senators Humphrey and Hickenlooper (III 
Legis. Hist. 3759-60), is by no means controlling on this 
important point. Senator Humphrey (who opposed the 
bill throughout and voted against its passage by the Sen- 
ate, id. at 3877) had offered an amendment to the construc- 
tion permit provisions of the Act (Section 185) which 
would have required the ‘‘completion of the procedures 
established by Section 182’’ prior to the issuance of any 
construction permit (id. at 3759). This amendment had 
previously been advocated but not adopted in the House. 
Its sponsors, Representatives Holifield and Price (who also 
opposed and voted against the bill, id. at 2962-63), 
in their separate views attached to the Joint Committee’s 
report on the bill, explained that the purpose of the amend- 
ment was to make construction permits ‘‘specifically subject 
to the same procedural safeguards, assuring interested par- 
ties full opportunity for notice, hearing, and appeal before 
issuance, as are provided in connection with issuance of li- 
censes under Section 182’? (I Legis. Hist. 871; see also re- 
marks on the floor of the House, III Legis. Hist. 2857). In 
this context, Senator Hickenlooper properly explained that 
the other changes which had been made in Section 189, mak- 
ing construction permits expressly subject to the hearing 
and judicial review provisions of the Act, rendered Sena- 
tor Humphrey’s amendment unnecessary. It was under 
these circumstances that Senator Hickenlooper’s agree- 
ment that ‘‘a license and construction permit are equiva- 
lent’? must be read (III Legis. Hist. 3759-60). 

Senator Humphrey’s amendment was one of many which 
had been proposed by opponents of the administration bill. 
Its basic purpose was to make applicable to construction 
permits not the safety determinations required by sub- 
section 182 a in terms that are explicitly confined to an 
“‘operating license,”’ but rather the procedural notice and 
preference provisions of the other subsections of Section 
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182.2 This is further indicated by Senator Humphrey’s 
subsequent reference to this colloquy in a statement in- 
cluded in the Congressional Record just prior to the vote 
on the bill in the Senate, where he described the interpreta- 
tion agreed to on the floor as ‘applying the same preference 
standards to construction permits as provided by previous 
amendment for licenses to use atomic energy’’ (III Legis. 
Hist. 3877). 

Furthermore, if Senator Humphrey was genuinely in- 
terested in making sure that if a construction permit were 
issued the applicant’s right to an operating license would 
also be settled, his proposed amendment, even if adopted, 
would not have accomplished this. In expressing such a 
view in general terms, he was repeating a suggestion which 
had been unsuccessfully urged in the hearings on the bill, 
and which was directed primarily toward the situation pre- 
sented by applicants for commercial licenses under Section 
103. See, e.g., Il Legis. Hist. 1747, 1752-53, 1860, 2051."7 

From none of this does it follow that Congress intended 
to deprive the Commission of authority to issue provisional 
construction permits conditioned upon a further showing, 
prior to authorization of operation, that the final design 
provides adequate protection for public health and safety 
In fact, at the present stage of development of the art, 
a strong argument could be made that a rule making 
issuance of an operating license in all cases a relatively 
automatic sequel to a construction permit would itself pre- 
sent far greater public health and safety questions than 
the sensible step-by-step procedure adopted by the Com- 
mission. In an area in which the technology is moving for- 
ward so rapidly, the wisdom of making any kind of commit- 


11 Senator Humphrey had been the author of amendments made 
to both subsections 182 b (III Legis. Hist. 3475) and 182 ¢ (III 
Legis. Hist. 3479), which broadened the applicability of these pro- 
visions of the bill to include public and cooperative bodies. See 
also III Legis. Hist. 3877. Section 182 has since been amended hv 
the addition of a new subsection b, so that the corresponding provi- 
sions in the present Act are now designated subsections c and d. 
See Appendix B, p. 26, below. 

12 Senator Humphrey’s reference to pressure which might “justi- 
fiably” be exerted on the Commission to authorize a license once it 
had authorized a construction permit similarly indicated that, even 
here, the objective was to make certain that an applicant was not 
misled by the issuance of a construction permit; the procedural 
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ment on the basis of the information available in 1960, for 
example, to issue an operating license for an advanced de- 
velopmental project to be completed in 1964 or 1965, would 
appear to be very questionable. 


Fourth. Running through the majority opinion is the 
tenet that, in spite of the uncontested findings of the Com- 
mission to the contrary and the unambiguous commitments 
of PRDC itself,* the issuance of this provisional construc- 
tion permit will result in inevitable pressure on the Com- 
mission to approve its operation whether or not this is sub- 
sequently shown to be safe. As the opinion puts it (Slip 
Op., p. 11): 

“‘The economy cannot afford to invest enormous sums 
in the construction of an atomic reactor that will not 
be operated. If enormous sums are invested without 
assurance that the reactor can be operated with rea- 
sonable safety, pressure to permit operation without 
adequate assurance will be great and may be irresisti- 
ble.’’ 


Whatever validity this analysis might have in connec- 


tion with an application for a license for a commercial 
venture under Section 103 of the Act, PRDC respectfully 
submits that it has none when applied to an admittedly 
non-profit research and development project under Section 
104 b. As Judge Burger has forcefully pointed out in his 
dissent (pp. 16-17), a research project by its nature is 
seeking not to return monetary profit on a capital invest- 
ment but to push back the frontiers of knowledge. Every- 
one who undertakes such a project recognizes from the 


amendments reported by Senator Hickenlooper took care of this 
problem, since they made clear that an applicant not satisfied with 
conditions in his construction permit could have it reviewed if 
desired prior to going ahead and making an investment in the 
project. See PRDC Main Brief, pp. 34-35. 

13See AEC Opinion, Tr. 6956-57; Tr. 6956, n. 31; Tr. 6964. 
The Commission stated flatly (Tr. 6956-57) : 


“Jt would be hard to imagine a case where an applicant would 
be less able to argue that he had been misled by previous favorable 
Commission action. Under the circumstances of this case, more- 
over, and in view of the wording of the provisional construction 
permit, it is perfectly clear that PRDC is assuming a substantial 
financial risk with its eyes wide open, and that the generation of 
any pressure from such ingredients would be quite absurd.” 
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outset that the particular avenue of attack chosen may 
prove less successful than anticipated; yet if the attack 
is not made the answer will never be known. Research and 
experimentation (which in the nuclear field is traditionally 
and necessarily measured in millions or more) could not 
be undertaken on any other basis. If the technical infor- 
mation at hand when this reactor has been completed and 
subjected to stringent non-nuclear testing is not sufficient 
to enable the Commission to make a definitive finding that 
it can be operated, with or without power or other appropri- 
ate restrictions, in a manner which provides no undue risk 
to the health and safety of the public, not only will it not be 
so operated, but the knowledge that such design is not feasi- 
ble and an understanding of the reasons therefor will them- 
selves constitute a valuable contribution to nuclear tech- 
nology. 

A developmental reactor as contemplated by Section 104 b 
is by its nature a step beyond previously proven devices. 
As the Commission has found (p. 14, above), it is in the 
nature of such reactor design that essential research and 
development be dovetailed with construction. This means 
that, as a practical matter, continuing design modifications 
based on experience obtained from actual construction and 
in-place testing is unavoidable. Under these circumstances, 
a definitive determination of safety of operation of a de- 
vice whose final design has necessarily not been fixed at 
the start of construction is wholly impractical. It is hard 
to see how any developmental reactor that could meet such 
a requirement would be worth building at all, let alone be 
of the preferred type described in Section 104 b as one 
which will ‘‘lead to major advances in the application of 
atomic energy for industrial or commercial purposes.”’ 


III 


PETITIONERS’ STANDING TO REVIEW THIS ORDER AT THE 
PRESENT STAGE OF THE PROCEEDINGS 


The majority of the sitting panel have found that the 
petitioners are ‘‘agerieved’’ by a ‘‘final’’ order of the 
Commission, as required by the applicable statutes cover- 
ing reviewability of Commission decisions. Atomic En- 
ergy Act, as amended, 68 Stat. 955, 42 U.S.C. § 2239; §$¢ 2 
and 4 of the Judicial Review Act of Dec. 29, 1950, as 
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amended, 64 Stat. 1129, 68 Stat. 961, 5 U.S.C. $4 1032, 1034. 
In so holding the panel has decided an important adminis- 
trative law question in a manner inconsistent with several 
recent decisions of other panels of this Court. This ques- 
tion, also, is therefore appropriate for reconsideration by 
the full bench. 

Admittedly, the only interest which the petitioners here 
are entitled to protect is that of their members located in 
the area of the proposed reactor in not having their safety 
or property subjected to unreasonable hazard from its 
operation. The majority opinion of the panel recognizes 
that there is no showing of injury from construction alone 
—the only activity authorized by the provisional construc- 
tion permit in question—and that aggrievement can be 
found only on the theory that ‘‘construction would cause 
operation, and operation would cause injury’’ (Slip Op., p. 
4). It nevertheless holds petitioners to be aggrieved be- 
cause the Commission found (in compliance with Section 
50.35 of its regulations) a probability that omitted tech- 
nical information will be supplied and will be sufficient. 
This, the Court says, makes it ‘‘probable, in a high degree, 
that if the construction permit stands PRDC will get an 
operating license’’ (Slip Op., p. 5), and this in turn makes 
the petitioners ‘‘aggrieved’’ by issuance of the provisional 
construction permit. 

In so holding, the majority of the panel not only over- 
turns an uncontested finding of the Commission that the 
order in question does not adversely affect the health and 
safety of the public or that of the petitioners (Tr. 6964), but 
it rejects the unambiguous assurances in the Commission’s 
opinion, fully understood and accepted on the record by 
PRDC, that there is no scintilla of presumption or implied 
obligation that an operating license will eventually be is- 
sued.* The Court also overlooks the plain provision in the 
Commission’s decision and order and its specific amend- 
ment of the construction permit which provide for continu- 
ing review of this whole question in further proceedings to 
which the petitioners are to be parties, and which provide 
further that the issue of operating safety of the reactor as 


14 AEC Opinion, Tr. 6956-57 and n. 31. 
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completed and tested must be explored and decided de novo 
prior to issuance of any operating license.” 

As Judge Burger stated in his dissent, this is not a situa- 
tion involving a commercial enterprise in which a capital 
investment made under agency authority might conceivably 
exert a subtle influence on ultimate agency action, as in 
Community Broadcast Co. v. Federal Communications Com- 
mission, Nos. 15313, 15314 (D.C. Cir., Feb. 8, 1960). Nor is 
it a situation in which an operating license could normally 
be expected to follow in ordinary course the issuance of a 
construction permit. Federal Communications Commission 
v. Sanders Bros. Radio Station, 309 U.S. 470 (1940). This 
is rather a case where there is inevitably no such ‘‘looming 
unavoidable threat”’ to the petitioners as this Court held in 
Cincinnati Gas and Elec. Co. v. Federal Power Commission, 
101 App. D.C. 1, 246 F.2d 688, 694 (1957) (Miller, Danaher 
and Bastian, JJ), to be necessary to constitute ‘‘aggrieve- 
ment.’’ Accord: Aircoach Transport Ass’n, Inc. v. Civil 
Aeronautics Board, 103 App. D.C. 107, 255 F.2d 185 (1958) 
(Washington, Bastian and Burger, JJ); Wolff v. Benson, 
103 App. D.C. 334, 335, 258 F.2d 428, 429 (1958) (Prettyman, 
Washington and Madden, JJ). 

Furthermore, in view of the continuing safety review pro- 
vided as construction progresses and of the further required 
definitive hearing on this question, the decision is not 
‘‘final’’? as to these petitioners under the principles laid 
down by the Supreme Court in Chicago & Southern Airlines, 
Inc. v. Waterman Steamship Corp., 333 U.S. 103, 113 (1948). 
As a panel of this Court held in Associated-Banning Co. v. 
United States, 101 App. D.C. 151, 155, 247 F.2d 557, 561 
(1957) (Miller and Danaher, JJ., Washington, J., dissent- 
ing), ‘‘it may well be’’ that the Commission’s ‘‘ultimate 
action will completely dispel every prospective fear voiced 
by’’ these petitioners. 

Under the circumstances, the petition for review should 
be dismissed. 


15 Findings 36, 37, Tr. 7023-24; Order, Tr. 7025-26; Amended 
Construction Permit, Tr. 7029-31. 


CONCLUSION 


This is not the usual case in which a panel of this Court 
has merely corrected some procedural irregularity on the 
part of an administrative agency or has found its findings 
not to be supported by substantial evidence. On the con- 
trary, the decision imposes unnecessary and improper limi- 
tations on the discretion and power of the Atomic Energy 
Commission which will inevitably impede its administra- 
tion of the Act and seriously retard the continued devel- 
opment of the new and vitally important atomic energy 
industry. It is therefore respectfully urged that consid- 
eration and decision of this case by the full bench is ap- 
propriate. The petition for rehearing en banc should be 
granted. 

Respectfully submitted, 


Joun Lorp O’Briay, 

W. Granam Criayror, JR., 
701 Union Trust Building, 
Washington 5, D. C. 


Epwarp S. Rem, Jr., 

Ricsarp B. GusHEE, 
3456 Penobscot Building, 
Detroit 26, Michigan. 

Attorneys for Intervenor 
Power Reactor Development 
Company 


Covrnctor & Bururxe, 
Washington, D. C. 

Miter, Canrrevp, Pappock anp Sronz, 
Detroit, Michigan 


Of Counsel 
June 25, 1960 
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APPENDIX B 


Excerpts From SraTuTE aND REGULATIONS 


1. THE ATOMIC ENERGY ACT OF 1954, 68 STAT. 921, AS AMENDED, 42 
U.S.C. §2011 et seq.: 


Sec. 104. Merprcan THerapy anp RESEARCH AND 
DEVELOPMENT.— 


b. The Commission is authorized to issue licenses to 
persons applying therefor for utilization and produc- 
tion facilities involved in the conduct of research and 
development activities leading to the demonstration 
of the practical value of such facilities for industrial 
or commercial purposes. In issuing licenses under this 
subsection, the Commission shall impose the minimum 
amount of such regulations and terms of license as 
will permit the Commission to fulfill its obligations 
under this Act to promote the common defense and 
security and to protect the health and safety of the 
public and will be compatible with the regulations and 
terms of license which would apply in the event that 
a commercial license were later to be issued pursuant 
to section 103 for that type of facility. In issuing 
such licenses, priority shall be given to those activi- 
ties which will, in the opinion of the Commission, lead 
to major advances in the application of atomic energy 
for industrial or commercial purposes. 


* * . * 


Sec. 182. License APPLICATIONS.— 


a. Each application for a license hereunder shall be 
in writing and shall specifically state such information 
as the Commission, by rule or regulation, may deter- 
mine to be necessary to decide such of the technical 
and financial qualifications of the applicant, the char- 
acter of the applicant, the citizenship of the applicant, 
or any other qualifications of the applicant as the 
Commission may deem appropriate for the license. In 
connection with applications for licenses to operate 
production or utilization facilities, the applicant shall 
state such technical specifications, including informa- 
tion of the amount, kind, and source of special nuclear 
material required, the place of the use, the specific 
characteristics of the facility, and such other infor- 
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mation as the Commission may, by rule or regulation, 
deem necessary in order to enable it to find that the 
utilization or production of special nuclear material 
will be in aecord with the common defense and secu- 
rity and will provide adequate protection to the health 
and safety of the public. Such technical specifications 
shall be a part of any license issued. The Commission 
may at any time after the filing of the original appli- 
cation, and before the expiration of the license, re- 
quire further written statements in order to enable 
the Commission to determine whether the application 
should be granted or denied or whether a license 
should be modified or revoked. All applications and 
statements shall be signed by the applicant or licensee. 
Applications for, and statements made in connection 
with, licenses under sections 103 and 104 shall be made 
under oath or affirmation. The Commission may re- 
quire any other applications or statement to be made 
under oath or affirmation. 

b. The Advisory Committee on Reactor Safeguards 
shall review each sep lce ion under section 103 or 104 b. 
for a license for a facility, any application under sec- 
tion 104 ¢. for a testing facility, and any application 
under section 104 a. or c. specifically referred to it 
by the Commission, and shall submit a report thereon, 
which shall be made part of the record of the applica- 
tion and available to the public, except to the extent 
that security classification prevents disclosure.? 

ce. The Commission shall not issue any license for a 
utilization or production facility for the generation of 
commercial power under section 103, until it has given 
notice in writing to such regulatory agency as may 
have jurisdiction over the rates and services of the 
proposed activity, to municipalities, private utilities, 
public bodies, and cooperatives within transmission 
distance authorized to engage in the distribution of 
electric energy and until it has published notice of 
such application once each week for four consecutive 
weeks in the Federal Register, and until four weeks 
after the last notice. 

d. The Commission, in issuing any license for a utili- 
zation or production facility for the generation of com- 


1 This subsection was added and original subsections “b” and “‘c” 
were relettered respectively “c” and “d” by P.L. 85-256, 71 Stat. 
576 (1957). 
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mercial power under section 103, shall give preferred 
consideration to applications for such facilities which 
will be located in high cost power areas in the United 
States if there are conflicting applications for a limited 
opportunity for such license. Where such conflicting 
applications resulting from limited opportunity for 
such license include those submitted by public or co- 
operative bodies such applications shall be given pre- 
ferred consideration. 


* ° * * 


Sec. 185. Consrruction Prrmits.—All applicants 
for licenses to construct or modify production or utili- 
zation facilities shall, if the application is otherwise 
acceptable to the Commission, be initially granted a 
construction permit. The construction permit shall 
state the earliest and latest dates for the completion 
of the construction or modification. Unless the con- 
struction or modification of the facility is completed by 
the completion date, the construction permit shall ex- 
pire, and all rights thereunder be forfeited, unless upon 
good cause shown, the Commission extends the comple- 
tion date. Upon the completion of the construction or 
modification of the facility, upon the filing of any addi- 
tional information needed to bring the original applica- 
tion up to date, and upon finding that the facility 
authorized has been constructed and will operate in 
conformity with the application as amended and in 
conformity with the provisions of this Act and of the 
rules and regulations of the Commission, and in the 
absence of any good cause being shown to the Com- 
mission why the granting of a license would not be in 
accordance with the provisions of this Act, the Com- 
mission shall thereupon issue a license to the applicant. 
For all other purposes of this Act, a construction per- 
mit is deemed to be a ‘‘license.”’ 


Sec. 189. Hearrnes anp JupiciaL Review.— 


a. In any proceeding under this Act, for the grant- 
ing, suspending, revoking, or amending of any license 
or construction permit, or application to transfer con- 
trol, and in any proceeding for the issuance or modi- 
fication of rules and regulations dealing with the ac- 
tivities of licensees, and in any proceeding for the 
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payment of compensation, an award or royalties un- 
der sections 153, 157, 186c., or 188, the Commission 
shall grant a hearing upon the request of any person 
whose interest may be affected by the proceeding, and 
shall admit any such person as a party to such pro- 
ceeding. The Commission shall hold a hearing after 
thirty days’ notice and publication once in the Federal 
Register on each application under section 103 or 104b. 
for a license for a facility, and on any application un- 
der section 104c. for a license for a testing facility. 

b. Any final order entered in any proceeding of the 
kind specified in subsection a. above shall be subject 
to judicial review in the manner prescribed in the Act 
of December 29, 1950, as amended (ch. 1189, 64 Stat. 
1129), and to the provisions of section 10 of the Admin- 
istrative Procedure Act, as amended. 


2. SECTION $0.35 OF THE COMMISSION’S REGULATIONS, 10 CFR § 50.35: 


Section 50.35 Extended time for providing technical 
information. Where, because of the nature of a pro- 
posed project, an applicant is not in a position to sup- 
ply initially all of the technical information otherwise 
required to complete the application, he shall indicate 
the reason,:the items or kinds of information omitted, 
and the approximate times when such data will be 
produced. If the Commission is satisfied that it has 
information sufficient to provide reasonable assurance 
that a facility of the general type proposed can be 
constructed and operated at the proposed location 
without undue risk to the health and safety of the pub- 
lic and that the omitted information will be supplied, 
it may process the application and issue a construction 
permit on a provisional basis without the omitted in- 
formation subject to its later production and an evalua- 
tion by the Commission that the final design provides 
reasonable assurance that the health and safety of the 
public will not be endangered. 


1PL. 35-256, 71 Stat. 576 (1957) amended Sec. 189 by adding 
the last sentence to subsec. a. 
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Anited States Court of Appeals 


FOR THE DISTRICT OF COLUMBIA CIRCUIT 
No. 15,271 


InrernationaL Union or Execrrical, Rapio anp MacHine 
Worxers, AFL-CIO; Unitep Automosite, AIRCRAFT AND 
AgricutturaL ImpreMenr Workers oF AMERICA; AND 
Unrrep PareRMAKERS AND PaPERWORKERS, PETITIONERS, 
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Unrrep Srares or AMERICA, 
anp Aromic Ewercy CoMMISSION, RESPONDENTS, 


Power Reactor DevELopMENT CoMPaNY, 
anp State or Micuican, INTERVENORS 


ON PETITION TO REVIEW AND SET ASIDE AN ORDER OF 
THE ATOMIC ENERGY COMMISSION 


PETITIONERS’ ANSWER TO PETITIONS FOR 
REHEARING EN BANC 


‘The petitions for rehearing en banc filed by the Respond- 
ent and Intervenor PRDC should be denied because there 
do not exist, so far as the Court’s decision herein is con- 
cerned, ‘‘extraordinary circumstances . . . that call for 
authoritative consideration and decision by those charged 
with the administration and development of the law of 
the Cireuit.”? United States v. American-Foreign Steam- 
ship Corp., October Term, 1959, No. 138, June 20, 1960. 

It is evident, on the contrary, that the petitions for re- 
hearing seek to constitute the court en banc a general court 
of appeal from the decision of the panel, a purpose which 
is not within the contemplation of the provisions of 28 


(1) 
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U.S.C. See. 46 (c). Cf. Chief Justice Stephens, 22 D. C. 
Bar Ass’n. Journal, 103, 105-109 (1953). 

Apparently recognizing the weakness of their legal argu- 
ments, Respondents, particularly, indulge in purple polem- 
ics and hyperbole that grossly distort the meaning and 
significance of the decision, or descend to irresponsible 
insult in the attempt to achieve at least some superficial 
validity. Thus, for example, the Respondents declaim that 
the decision makes ‘‘bad science, bad sense and bad law’’ 
and ‘‘impugns the good faith of the administrative process’’ 
(Resp. Pet. 4, 14). Intervenor PRDC raises the ogre that 
the decision ‘‘frustrates the Commission’s administration 
of the nation’s power reactor program’’ (PRDC Pet. p.2). 
The Respondents go even further and prophesy that the 
decision ‘‘may gravely impede the Government’s program 
of fostering peaceful uses of atomic energy pursuant to 
the mandate of Congress.’’ (Resp. Pet. p.2). 

These are fantastic exaggerations, wholly without support 
in the record. 

It must be emphasized, at the outset, that the PRDC per- 
mit is the only construction permit issued by the Commission 
under the Atomic Energy Act to date in which the Com- 
mission made the findings on safety which the Court con- 
sidered insufficient. Prior to issuing all other construction 
permits, the Commission made findings consistent with the 
Court’s interpretation of the law. All construction permits 
for power reactors and research and development reactors 
issued by the Commission since adoption of the Act are 
listed in the Appendix to this Answer. 

In every one of these, with the exception of the one at 
bar, the Commission found, at the time the construction 
permit was issued, that it had reasonable assurance the 
reactor could-be constructed and operated at the proposed 
location without undue risk to the health and safety of the 
public. 

The types of reactors involved fall into 2 classes, power 
reactors, and research and development reactors. It is in 
the latter type particularly that the frontiers of nuclear 
science are pushed out, and where undue restrictions on 
construction might impose serious limitations. Yet the 
Commission has never seen fit to hedge on its safety findings 
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on these reactors at the time of the issuance of the con- 
struction permits as it did with regard to the PRDC permit. 

In other words, the decision of the Court in this case 
interpreted the Act, with respect to the required safety 
finding, precisely in the way that the Commission has done 
in issuing all of its other reactor construction permits. Not 
only does the decision correctly interpret the Act, it does 
not require the Commission to change established proce- 
dures, or in any way hinder the development of the atomic 
energy industry. 

I. Aggrievement 


The Court found that the Commission’s order involved 
herein is (1) a final order, and (2) Petitioners are aggrieved 
by it. Respondents have apparently abandoned their earlier 
contention that the order is not final, but still assert that 
the Petitioners are not aggrieved by it. 

In regard to Petitioners’ aggrievement, the Court held: 


‘*. .. it is plainly probable, in a high degree, that if 
the construction permit stands, PRDC will get an oper- 
ating license and will operate. We think that peti- 
tioners are therefore aggrieved by the issuance of the 
permit.’’ (Slip Op., p.5) 


The language of the Commission’s order and the categorical 
assertions of PRDC, quoted in the Court’s opinion, fully 
support this conclusion (Slip Op. p.5). 

Respondents claim (1) that the Court acted on the theory 
that Petitioners would be aggrieved by hazardous opera- 
tion; but (2) made no finding that the Commission would 
issue a license to operate under hazardous conditions, and 
(3) that Petitioners can appeal after an operating license 
is issued, and therefore, (4) Petitioners are not aggrieved 
by the issuance of the construction permit. 

This argument is patently confused and self-contradic- 
tory. On the one hand, it asserts there is no standing to 
appeal unless the Commission authorizes operation under 
hazardous conditions, and on the other hand it asserts that 
an appeal can in any event be taken after an operating 
license is issued (Resp. Pet. p.3). Apparently Respondents 
are certain only that they do not want an appeal to be heard 
now, the only time when it can have any meaning so far 
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as the reactor involved in this case is concerned. See Peti- 
tioners’ Reply Brief, pp. 5-10. 

It is noteworthy that Respondents completely ignored 
the import of Federal Communications Commission v. San- 
ders Brothers Radio Station, 309 U.S. 470, not only in their 
main brief, but also in their petition for rehearing after it 
was apparent that the Court relied on that case in deter- 
mining the Petitioners’ standing to appeal (Slip Op. p.3). 
That case held that although the only injury the appellant 
would suffer would be an economic one—arising out of 
competition with the proposed second radio station in the 
same area—which the FCC was not obliged to consider, 
nevertheless the fact that economic injury might result was 
sufficient to give the appellant standing to appeal and raise 
any relevant question-of law in respect of the order. 

It should be noted that the matter involved in Sanders 
was the issuance of a construction permit, not an operating 
license. The Federal Communications Act, like the Atomic 
Energy Act, provides a two-step procedure before opera- 
tion is permitted. Under Section 319 (c) of the Federal 
Communications Act of 1934 the applicant, after com- 
pleting construction, returned to the Commission for an 
operating license, and was granted such license only if the 
conditions of the permit were complied with and no inter- 
vening circumstances had arisen that would justify denial 
of an operating license. The fact that the Commission 
might refuse to grant the operating license did not render 
the aggrievement speculative so as to deprive the appellant 
of his standing to sue. United States v. Storer Broad- 
casting Co., 351 U.S. 192, 198; Ashbacker Radio Co. v. 
Federal Communications Commission, 326 U.S. 327. 

The issuance of the operating license in this case is no 
more uncertain than was the issuance of a license in Sanders 
or any other FCC construction permit. The language of 
the Commission’s order, adverted to by the Court, makes it 
clear that an operating license will be issued to PRDC, 
and there is nothing speculative about it. Furthermore, 
there is not a single instance on record of the Commission’s 
refusing to issue an operating license, for any kind of 
reactor, after construction has been completed. Construc- 
tion has been completed on 19 reactors, and operating 
licenses have been issued for all of them. 


5 


None of these cases cited in support of a rehearing on 
this issue are pertinent. Aside from other distinguishing 
factors, none of them involves a licensing procedure, nor a 
pattern of conduct such as the Commission has established, 

In the light of the record in this case, the decision of 
the Court that the Petitioners have standing to appeal is 
completely in accord with principles established by the 
Supreme Court, and is not in conflict with any pertinent 
precedent in this Circuit. 


Il. Safety Findings for Issuance of Construction Permit 


In discussing the Court’s holding concerning the re- 
quired safety findings, Respondents, supported by PRDC, 
continue their exaggeration and distortion of the Court’s 
decision by asserting that it holds that the Commission may 
not authorize construction of a reactor without first making 
the same final, definitive and complete findings on the safety 
of reactor design and operation as are required for the 
issuance of a license to operate. The Court did not make 
such a ruling. 

The issue decided by the Court was recognized and 
specifically framed by the Commission itself—and then 
ignored in the latter’s decision. The Commission declared 
in its Final Decision that ‘‘The principal factual issue in 
this proceeding is whether there is information sufficient 
to provide a reasonable assurance that a utilization 
facility of the general type proposed in the PRDC applica- 
tion can be constructed and operated at the location pro- 
posed therein without undue risk to the health and safety 
of the public’? (Slip Op. p. 11). At, the very outset of 
the case the Commission itself specified that issue as one 
to be determined (Tr. 6359-6360). It is absurd, then, for 
Respondents now to argue that, because the Court held 
that such a finding is a condition precedent to the issuance 
of a construction permit, and that the Commission failed to 
make it, the Court therefore jeopardized the ‘‘Govern- 
ment’s program of fostering peaceful uses of atomic 
energy.”’ 

The Court does not say that the Commission must make 
the same final, definitive and complete findings on safety 
for purposes of a construction permit as for an operating 
license. There is no such language in the Court’s opinion, 
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nor can such conclusion be fairly drawn from it. The 
Court obviously accepted the Commission’s statement that 
the degree of reasonable assurance with respect to safety 
that is necessary for purposes of a construction permit is 
not the same as for purposes of an operating license. 
(Slip Op. pp. 9, 10). What the Court correctly found 
to be fatally defective was the Commission’s failure to 
make a finding as to any assurance, at the time of the 
issuance of the construction permit, that the reactor can 
be operated without undue risk to the health and safety 
of the public (Slip Op. p.10). There can be no doubt (1) 
that the Commission said that such a finding was neces- 
sary, and (2) that the Commission did not make such a 
finding. It appears that neither the Respondents nor In- 
tervenor PRDC now make any claim to the contrary on 
either item. 

The assertion of Respondents that the Commission has 
consistently followed the same policy since the commence- 
ment of the reactor licensing program in 1955 as it did in 
the PRDC matter is false, and there is simply no room 
for a rational difference of opinion on this question. As 
pointed out above, the Commission has never failed, in 
acting on any other application for a construction permit 
for a power reactor or research and development reactor, 
either before or after the PRDC permit was issued, to 
make the finding on safety the Court has held to be neces- 
sary. See Appendix hereto, listing construction permits 
issued up to July 1960. 

In the light of this established practice of the Commis- 
sion, it is patently absurd to argue that the Court’s deci- 
sion ignores ‘‘scientific and administrative reality”, or 
will delay each new project several years and deter the 
participation of private capital. Obviously, the Commis- 
sion does not, in fact, think so, because it made the pre- 
cise finding which the Court deems necessary in issuing 
construction permits for power reactors that are larger 
and more expensive than the PRDC reactor.? 

It is clear, therefore, that the Court did not, as Respond- 
ent claims, invalidate any policy of the Commission, or 


1 Consolidated Edison Co., 140,000 kilowatts, 21 Fed. Reg. 3084; 
Commonwealth Edison, 180,000 kilowatts, 21 Fed. Reg. 3085; the PRDC 
reactor is rated at 100,000 kilowatts. (Tr. 5116). 
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express any doubt as to the legality of such policy. The 
Court did invalidate a Commission construction of the 
Act which obviated its duty to make a finding which it 
apparently could not make in this case, and this is the 
only instance involving a power or research and develop- 
ment reactor in which it did fail to make such a finding. 
The Court had no doubt as to the necessity for such a 
finding (Slip Op. p. 8). 

The Court does go on to say that ‘‘at the very least”’ 
it is doubtful that the Commission’s construction of the 
Act regarding the need for a finding of safety is correct, 
and in view of the circumstances the doubts should be 
resolved on the side of safety. Respondents and PRDC 
assail this statement as being in conflict with the ‘‘rulings 
of this Court’’ that in case of doubt, the agency’s inter- 
pretation ‘‘must be adopted’’. There are no such rulings 
in this Cireuit. The cases cited in the petitions for rehear- 
ing go no further than saying that, where the legislation 
involved is ambiguous, an agency’s interpretation is en- 
titled to ‘‘weight’’, but make it very clear that such inter- 
pretation is not binding on the court. In each of the cited 
cases, the court independently analyzed the laws involved 
and only then adverted to the principle that the agency’s 
action is entitled to weight. 

It is interesting to note, however, that although the 
Court expressed the opinion that there is doubt as to what 
the safety findings of the Commission are, and indicated 
that this doubt required reversal of the Commission’s 
order, the Respondents and PRDC do not attack this state- 
ment of principle. 

Throughout their petition, Respondents repeatedly insist 
that the Court has invalidated the Commission regulation 
under which the construction permit in this case was 
issued. There is not a word in this decision to that effect, 
nor may it be reasonably so construed. The Court did 
reject the Commission’s rationalization for failing to make 
the finding which its own regulation requires. 

Section 50.35 of the Commission’s regulations provides 
‘that a construction permit may be issued, if all the neces- 
sary technical information is not then available, only 


“s|. . if the Commission is satisfied that it has in- 
formation sufficient to provide reasonable assurance 
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that a facility. of the general type proposed can be 
constructed and operated at the proposed location 
without undue risk to the health and safety of the 
public. . . .” 


That finding was not made. The elaborate arguments of 
the Commission in its Final Decision, and of Respondents 
and PRDC in their briefs to this Court, strain to prove 
that the Act does not require, and did not even contemplate, 
that the Commission should make the. finding which Sec- 
tion 50.35 explicitly prescribes. However, the Court cor- 
rectly held, in effect, that the Act does in substance re- 
quire such finding. To argue, as Respondents do, that 
the Court has thereby, among other henious offenses, upset 
a regulation, a policy, and a program, is sheer fanciful in- 
vention. 

On the contrary, the Court’s decision merely requires 
the Commission to follow the policy it consistently followed 
both before and after it issued the PRDC permit. The 
Respondents are, of course, aware of the Commission’s 
practice and it is incredible that they should persist in 
their contention that Congress knew of, and approved, the 
kind of safety findings that were made in this case. There 
is no legislative history to support that assertion. Indeed, 
that history disproves the argument. When the Commis- 
sion went to Congress for an appropriation to carry out 
its research obligations in connection with this reactor, a 
substantial conflict developed, both in the Joint Committee 
and on the floor of the Congress. The money requested by 
the Commission to carry out its contractual commitments 
was denied, and specific reference was made to the objec- 
tions which had been made to the issuance of the permit. 

Respondents also insist that the legislative history demon- 
strates that Congress deliberately rejected the principle 
that the basic safety determination should be made at the 
time the construction permit is issued. There is nothing 
whatever in the legislative history which supports this 
contention, and the Respondent has cited none. On the 


2 Hearings before Senate Committee on Appropriations, 85th Congress, 
First Session, Atomic Energy Commission Appropriation Bill, H.R. 9379, 
August 21, 1957,.p. 10. Conference Report on H.R. 9379, August 23, 
1957, p. 2. 
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contrary, during the hearings before the Joint Committee 
on Atomic Energy, on the bill which became the Act, the 
Chairman specifically assured a witness that if a reactor 
was constructed in accordance with the requirements of the 
construction permit, an operating license would be granted. 
See Petitioners’ main brief, pp. 18-20. The extent of the 
Commission’s discretion with respect to denial of an oper- 
ating license is therefore quite limited. 

Respondents’ and PRDO’s extensive discussion of the 
effect of this decision on the atomic energy program are not 
supported in any respect by the record in this case. There 
is not a scintilla of evidence, nor any discussion in the two 
opinions of the Commission, as to the consequences of the 
Commission’s being required to make the safety finding 
which the Court deems to be a condition precedent to is- 
suance of a construction permit, and which the Commission 
made voluntarily in granting all other construction permits 
issued under the Act. 

Petitioners submit that there is nothing novel in the 
principles which the Court has applied to the interpretation 
of the Act, and that there is no conflict between this decision 
and other eases in this Circuit on the application of those 
principles, and that the decision does not create any hin- 
drance to the development of the atomic energy industry. 


Ill. Location of Reactor 


In their zeal to attack the Court’s decision concerning 
the safety of the site of the PRDC reactor, Respondents 
fail to discuss the Court’s actual holding on this matter. 
The Respondents and PRDC indignantly assert that the 
Court requires ‘‘compelling reasons’’ to support the loca- 
tion of reactors near population centers, that all existing 
reactors may become the subject of controversy, that all 
power reactor work would have to be done at remote loca- 
tions, and that there may be no more progress in this field. 
This near-hysteria could have been avoided by a more 
careful reading of the opinion. 

After discussing the subject of nuclear accidents, the 
Court points out that the Commission listed the problems 
involved in determining site suitability, such as the meteor- 
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ology, hydrology, geology, etc. of the site. The Court then 
quotes the Commission finding that: 


«¢., Although the data (as to site suitability) are not 
yet complete or conclusive, the record gives reasonable 
assurance that safe operation of the reactor will be as 
likely in that location as in any other location.’’ (Em- 
phasis added) 


The Court held this finding ‘‘clearly insufficient”. (Slip 
Op. pp. 13, 14). The Court then stated: 


““We need not consider whether even the most com- 
pelling reasons for preferring this location could sup- 
port a finding that the reactor could be operated at 
this location without ‘undue’ risk, or with ‘adequate’ 
protection, to the health and safety of the public.’ 
(Slip Op. p. 14) 


In other words, there is no need to consider whether there 
are compelling reasons for the present location of this 
reactor, because the Commission failed to make the safety 
findings which the Act requires for all reactors; even the 
most compelling reasons for selecting a location cannot 
substitute for the necessary safety findings. 

This holding follows inevitably from the Court’s correct 
initial conclusion that the Commission erred when it failed 
to find that ‘‘it has reasonable assurance that the reactor 
may be constructed and operated at the proposed site with- 
out undue risk to the health and safety of the public.” 
(Slip Op. p. 5) (Emphasis added) 

Let us assume, arguendo, that the Court’s statement 
‘We think it clear from the Congressional concern for 
safety that Congress intended no reactor should, without 
compelling reasons, be located where it will expose so large 
a population to the possibility of a nuclear disaster”’ 
entered into the Court’s decision on the safety question. 
‘It is clear that this statement is fully justified. 

In the first place, the possibility of a nuclear disaster 
from a reactor the size of the PRDC reactor was explicitly 
admitted in a Commission report to the Joint Committee 
on Atomic Energy, even though that possibility was deemed 
to be remote (Tr. 4853). 
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Secondly, it was the consensus, during hearings before 
the Joint Committee, that reactors. would be placed ‘in a 
location that would be entirely safe, and . . . such dele- 
terious effects would not be had from the products that 
escape through flues and stacks and so forth, and pollution 
of streams and so on”’ (I Legislative History of the Atomic 
Energy Act of 1954, p. 1752). 

Respondents and PRDC seek to becloud the existence 
of this concern by citing a mass of irrelevant legislative 
history in which the subject of safety was not being con- 
sidered. There is no basis for inferring from any of that 
history that Congress expected power reactors to be built 
close to metropolitan centers under circumstances which 
would create an undue risk to the health and safety of the 
public. 

It is self-evident, of course, that the greater the density 
of population in the danger area, the greater the harm 
that could result. A risk that would not be ‘‘undue’’ in a 
sparsely populated area may certainly be undue in a heavily 
populated area. This is a well accepted: principle, par- 
ticularly in relation to instrumentalities which may be 
ultra-hazardous (e.g. Alonso v. Hills, 214 Pac. 2d 50, 54). 

It is apparent, however, from the Commission’s finding 
quoted above, that it gave no consideration to the size of 
the surrounding population in determining an undue risk 
to the health and safety of the public was involved. The 
fact that the Commission found that ‘‘safe operation will 
be as likely in that location as in any other location’’ con- 
clusively demonstrates that the density of the surrounding 
population was completely ignored in determining site 
suitability. In other words, the Commission deemed the 
risk to be the same, whether 2,000,000 people lived within 
30 miles of the reactor, as in this case, or 2,000 people, as 
might be the case if the reactor were located in a Nevada or 
Idaho desert. The Commission was clearly derelict in 
failing to make findings on the suitability of the proposed 
site in relation to its proximity to a densely populated 
metropolitan area. 

In now typical fashion, Respondents decry this ruling 
primarily by seeking to demonstrate its fearsome conse- 
quences on the development of the industry. There is 
nothing in the record to justify these fears.. To bolster 
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their argument, Respondents introduce new evidence con- 
cerning the location of power reactors for which construc- 
tion permits have been issued. It is impossible to determine, 
at this stage of the proceedings, the comparability or the 
authenticity of the information so presented. 

Even if this evidence were accepted at its superficial face 
value, it overlooks the prior testing and successful experi- 
mental work that had been done on the prototypes of the 
power reactors, other than the PRDC reactor, for which 
construction permits have been issued. That experimental 
work demonstrated the safety of those types of reactors. 
As the permits listed in the Appendix show, those reactors 
fall into 2 types—pressurized water reactors and boiling 
water reactors. Four of these reactors are pressurized 
water reactors* and 4 are boiling water reactors.‘ Prior 
to the issuance of the first construction permit for a pres- 
surized water reactor, there had been 5 successful pres- 
surized water prototypes; prior to the issuance of the first 
construction permit for a boiling water reactor, there had 
been 4 successful boiling water prototypes.° 

However, there has been no successful prototype of the 
PRDC type reactor, namely, the fast breeder reactor. The 
record in this case shows that EBR-1, the only experimental 
fast breeder reactor that preceded the PRDC permit, built 
and operated at the remote testing grounds at Arco, Idaho, 
(Tr. 4022-4027) suffered an ‘‘excursion’”’ and emitted poi- 
sonous stack gases into the atmosphere (Tr. 1374, not 
printed) 

A second experimental fast breeder, EBR-2, is now being 
built in the same area (Tr. 4050-4059). John A. McCone, 
Chairman of the Atomic Energy Commission, very recently 
expressed the opinion that it was ‘‘bad timing’’ to be build- 
ing the PRDC reactor, also known as the Enrico Fermi 


3 Consolidated Edison Co., CPPR-1; Yankee Atomic Electric Co., 
CPPR-5; Saxton Nuclear Experimental Corp., CPPR-6; Carolinas- 
Virginia Power Associates, CPPR-7. See Appendix. 

4 Commonwealth Edison Co., CPPR-2; General Electric Co., CPPR-3; 
Northern States Power Co.. CPPR-8; Consumers Power Co., CPPR-9. 
See Appendix. ‘ 

5 Hearings before Joint Committee on Atomic Energy, 86th Congress, 
2nd Session, on Development, Growth and State of Atomic Energy In- 
dustry, p. 579 ff. 
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reactor, at the same time as EBR-2, because the PRDC 
reactor ‘‘cannot benefit by the improvements that we are 
going to prove out in the EBR-2.’’* This statement com- 
pletely belies the Respondents’ and PRDC’s contention 
that any delay which may result from the Court’s decision 
herein will adversely affect the development of power 
reactors (Resp. Pet. p.7; PRDC Pet. p.12). 

Finally, as shown above, the Commission did make, with 
respect to all construction permits for power reactors issued 
under the Act, with the exception of the PRDC reactor, a 
specific finding that there was reasonable assurance that 
the reactor could be constructed and operated at the pro- 
posed location without undue risk to the health and safety 
of the public. 

Conclusion 


There are no extraordinary circumstances of any kind 
which justify reconsideration of the Court’s decision herein. 
The decision does not in any way conflict with any other 
pertinent decision of this Court. 

The petitions for rehearing en banc should be denied. 


Respectfully submitted 


Bensamin C. Sica, 
1126 Sixteenth Street, N. W., 
Washington 6, D. C. 
Attorney for Petitioners. 
Of Counsel: 


Harotp CraNeEFIELD, 
Lowe. GorRLice. 


Jury 15, 1960. 


6 Hearings, Joint Committee on Atomic Energy, 86th Congress, First 
Session, on Development, Growth, and State of Atomic Energy Industry, 
Feb. 18, 1060, p. 98. 
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APPENDIX 


Construction Pzrmrrs Issuep sy Atomic Enercy 
Commission 


I. Power Reactors 
Consolidated Edison Co. 


Reactor Devel . 
Yankee Atomic Electric Co. * 
Saxton Nuclear Experimental Corp. 
Carolinas Me ag inia Nuclear Power 

Associates, Inc. 
Northern States Power Company 


3084— 
3085— 
3395— 
5974— 
7188 


9237—11/19/57 
1471— 2/18/60 
5/11/60 
5/20/60 
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Consumers Power Company 


Il. Research and Development Reactors 
University of Michigan * 2/17/55 
Arm h Foundation ? 6/12/56 
U.S. Naval Research Lab.? 4/29/55 
Battelle Memorial Institute? 
Massachusetts Institute of Technology ? 
Aerojet-General Nucleonics 
Industrial Reactor Lab. Inc. 
Westinghouse Electric Corp. 
Aerojet-General Nucleonics 
North Carolina State College 
Curtiss Wright Corp. 

Aerojet-General Nucleonics 
po uegeye girs Corp. & Aerojet Gen. 


ucl. 
North American Aviation, Inc. 


ak 
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1— 7/11/57 
1— 3/ 2/57 
16— 3/13/57 
16— 6/27/57 
19— 7/12/57 
19— 7/12/57 
7— 8/ 8/57 
hem 9/19/57 
20—10/ 9/57 
10/25/57 
11/ 9/57 


PRP ph hhh 
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University of Virginia 

Ordnance Materials Research Office 
Daystrom, Inc. 

Union Carbide Corp. 

General Electric Co. 


American Radiator and Standard 
Sanitary Corp. 


1 Where there are two F. R. citations for an application, the first contains the 
notice of intention to issue a construction 7 ppm generally including all findings 
of fact, and. the second contains notice of issuance of permit. Dates given are 
dates of publication of notice of issuance of permit. 

2 Not published in Federal Register. Date given is date of issuance of permit. 
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University of Florida 
Aerojet-General Nucleonics 
Aerojet-General Nucleonics 
Aerojet-General Nucleonics 
General Dynamics Corp. 

North American Aviation, Inc. 
Aerojet-General Nucleonics 
Babcock and Wilcox Co. 

Nuclear Development Corp. of Amer. 
University of Arizona 

Cornell University 

North Carolina State College 
University of Wyoming 

North Carolina State College 

West Virginia University 

Veterans Administration Hospital 
State College of Washington 
Texas Agricultural and Mechanical 
unenee ts Buffalo 

University of Washington 

Towa State University 

University of California 

Virginia Polytechnic Institute 
Curators of University of Missouri, 
Worcester Polytechnic Institute” 
Board of Trustees of Leland 


Stanford Junior University 
Naval Research Laboratory 


Walter Reed Army Institute of Research 


Ohio State University 
ees erg tromg! and Standard 
University of Tlinois 

University of Kansas 


9 


"0 / 1/58 

20— 1/ 1 

168 

690— 2/ 1/58 
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725 

12 
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University of Maryland 

Atomic International, Division of 
North American Aviation, Inc. 

University of Wisconsin 

Lockheed Aircraft Corp. 

Georgia Institute of Technology 


Cornell University 


(1215-3) 
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Argument 
I. The Order of the Commission is a final 
order which adversely affects and ag- 
grieves Petitioners 
A. The Order is final 
B. Petitioners are adversely affected 
and aggrieved by the Order 
IL Contemporaneous construction of its rules 
by the Commission supports Petitioners’ 
position 
TI. Commission’s proposal for amendment 
of Section 50.35 of its rules supports Peti- 
tioners’ position 
IV. Validity of Commission’s Order of August 4, 
1956, granting provisional construction 
permit, is properly in issue 
Conclusion 
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Argument 


Neither Respondent nor Intervenor PRDC have set forth 
any matters in their arguments on the validity of the Com- 
mission Decision and Order of May 26, 1959, which have 
not been adequately anticipated in Petitioners’ Brief. 

However, Petitioners desire to note that both Respond- 
ents and Intervenor PRDC erroneously assert that the 
Commission has found the PRDC reactor to be safe and 
that Petitioners. have failed to challenge the correctness 
of the Commission’s findings on safety. These assertions 
are flatly contrary to the record. Petitioners’ basie posi- 
tion, fully elaborated in their Brief (pp. 14-31), is that the 
Commission failed to make the necessary findings on safety. 
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Several other questions raised by Respondents and Inter- 
venor PRDC, and a recently proposed amendment of Com- 
mission rules, are discussed below. 


I. The Order of the Commission Is a Final Order Which 
Adversely Affects and Aggrieves Petitioners 


A. The Order Is Final. 


Respondents and Intervenor PRDC appear to argue that 
the Commission’s Order is not final, at least so far as 
Petitioners are concerned. This argument is not tenable. 

Section 189(a) of the Atomic Energy Act provides that: 


‘In any proceeding under this Act, for the granting 

. . of any license or construction permit, the Com- 
mission shall grant a hearing upon the request of any 
person whose interest may be affected by the pro- 
ceeding, and shall admit any such person as a party 
to such proceeding.’ (Emphasis added) 


It is evident that the Act contemplates that a proceeding 
for a construction permit is separate and distinct from 
a proceeding for a license. 

Section 189 (b) then states that: 


‘¢ Any final order entered in any proceeding of the kind 
specified in subsection (a) of this section shall be sub- 
ject to judicial review. .. .’’ 


The Act clearly provides, therefore, that orders granting 
construction permits may be final orders. Intervenor 
PRDC concedes that 


“the plain language of Section 189 of the Atomic 
Energy Act, as well as its legislative history, makes 
clear the legislative intent to provide judicial review 
to persons properly aggrieved by final orders of the 
Commission in construction permit cases as well as 
those involving operating licenses. There are many 
orders with respect to reactor construction permits 
where judicial review would be available without ques- 
tion. In addition to the obvious situations involving 
denial of a permit, inclusion of an unacceptable condi- 
tion in a permit, or grant of one of two conflicting per- 
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mits, review might be appropriate even at the instance 
of persons in the petitioners situation where the.Com- 
mission issued an unconditional permit,’’ (PRDC brief, 
p. 20) 


The Act contemplates, however, that every construction 
permit shall be conditional. 

Section 185 states, in part, that, as to every construction 
permit: 


“¢_. Upon the completion of the construction or modi- 
fication of the facility, upon the filing of any additional 
information needed to bring the original application 
up to date, and upon finding that the facility authorized 
has been constructed and will operate in conformity 
with the application as amended and in conformity 
with the provisions of this Act and of the rules and 
regulations of the Commission, and in the absence 
of any good cause being shown to the Commission 
why the granting of a license would not be in accord- 
ance with the provisions of this Act, the Commission 
shall thereupon issue a license to the applicant . . .”’ 


Since the Act contemplates that these conditions inhere 
in the grant of every construction permit, and since the 
grant of a construction permit is clearly subject to judicial 
review, a provisional construction permit may not be de- 
nied review because it is ‘‘conditional’’. It is settled, of 
course, that the form of an order does not determine its 
reviewability. Federal Communications Commission v. 
Columbia Broadcasting System, 316 U.S. 407. 

Intervenor PRDC concedes that if a permit contains un- 
acceptable conditions, it is final for purposes of review. 

There are a number of unacceptable conditions in the 
Commission’s Final Decision, Order and Permit including 
the underlying condition that construction could proceed 
without essential findings concerning health and safety, 
but with a finding that the site selected is safe for a reactor 
of the size and type of the PRDC reactor (Finding 32, Tr. 
7023). No change is possible now with respect to the site. 
The choice is final. 

It is evident that if a construction permit with unaccept- 
able conditions is subject to review, there is no rational 
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ground for arguing that Petitioners may request review 
only of an unconditional construction permit. 

Even if Respondents and PRDC were correct in arguing 
that Petitioners may appeal only after findings concerning 
operation are made, that situation prevails now. As pre- 
viously pointed out, Finding 22 (Tr. 7020) states: 


“The Commission finds reasonable assurance in the 
record, for the purposes of this provisional construc- 
tion permit, that a utilization facility of the general 
type proposed in the PRDC application and amend- 
ments thereto can be constructed and operated at the 
location without undue risk to the health and safety 
of the public.” (Emphasis added) 


Likewise, Finding 34 (Tr. 7023) states: 


‘“‘For the purposes of a provisional construction per- 
mit, there is reasonable assurance that the Applicant 
is financially qualified to engage in the construction 
and operation of the reactor described in the Applica- 
tion and to receive the allocation of special nuclear 
material therefor.’’ (Emphasis added) 


Lastly, the Commission has made a finding that the site 
on which the reactor has been built is suitable from a safety 
standpoint for a reactor of the size and type involved. 
The finding regarding site suitability is the only basic 
finding not qualified by the proviso that it is for the pur- 
poses of a provisional construction permit. Finding 32 (Tr. 
7023) states: 


‘There is reasonable assurance that the proposed 
site is generally suitable for a reactor of the type and 
size described in the Application, if the reactor is 
otherwise shown to be capable of operation without 
undue risk to the public health and safety, including 
demonstrations of stability and adequate containment. 
Adequate investigations are under way to establish the 
characteristics of the proposed site, including all rel- 
evant aspects with respect thereto.” 


It is clear, therefore, that the Commission has made find- 
ings relating to operation, as well as a finding on site suit- 
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ability, which fall within even the unduly restricted defini- 
tion of final order for which the Respondents and PRDC 
are contending. 

The net effect of their arguments is that Petitioners have 
no effective right of review. If the latter must wait until 
the reactor is actually operating before they can obtain 
review, their right is largely theoretical. If they must 
wait until that time to show that the reactor has not been 
properly found to be safe, it might well be too late, for the 
feared atomic accident could possibly occur while the case 
is before the Court. Surely, such an absurd procedure 
could not have been intended by the Congress. 


B. Petitioners are Adversely Affected and Aggrieved 
by the Order. 


In their petitions for intervention before the Commis- 
sion, Petitioners alleged that the construction permit 
granted to PRDC was issued in violation of the Act, would 
imperil the health and lives of thousands of Petitioners’ 
members, would imperil the homes and property of those 
members as well as the property of Petitioners, would im- 
peril the plants in which they work and earn their liveli- 
hood, would depress the value of their real estate, would 
influence industry to leave the areas which might be af- 
fected by an atomic catastrophe, would imperil collective 
bargaining agreements with employers in the area and 
seriously impair their value. (Tr. 6301-6304) Finally, Pe- 
titioners alleged that, by permitting the expenditure of 
$45,000,000 for construction, issuance of the construction 
permit will induce the issuance of an operating permit 
without proper consideration of and regard for the health 
and safety of the Petitioners and other members of the 
public. (Tr. 6314, 6315). 

In its Memorandum supporting its Order of October 8, 
1956, permitting Petitioners to intervene, the Commission 
stated: 


“The allegations of the petitioners purporting to show 
their interest in the proceeding are not controverted 
by the applicant. Prima facie, these allegations pro- 
vide a basis for the granting of leave to intervene in 
the proceedings before the Commission. Administra- 
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tive agencies may permit persons to intervene even 
though their interest may not be such as to entitle them 
to judicial review.”’ (Tr. 6362) 


In the light of these uncontroverted allegations concern- 
ing the interests of Petitioners that would be affected by 
the construction of the reactor, the contentions of the Com- 
mission and PRDC that Petitioners are not aggrieved or 
adversely affected must be rejected. National Coal Asso- 
ciation v. Federal Power Commission, 89 App. D.C. 135; 
191 F. 2d 462, 466. 

Section 189 of the Atomic Energy Act provides that re- 
view of final orders of the Commission are governed by the 
provisions of the Judicial Review Act of December 29, 1950, 
as amended, 64 Stat. 1129, 5 U.S.C. § 1032 et seg. and section 
10 of the Administrative Procedure Act, as amended, 60 
Stat. 245, 5 U.S.C. § 1009. 

Section 4 of the Judicial Review Act provides for appeals 
by ‘‘Any party aggrieved by a final order reviewable’’ un- 
der that Act. Section 10(a) of APA is at once broader and 
more precise. It provides: 


“Any person suffering legal wrong because of any 
agency action, or adversely affected or aggrieved by 
such action within the meaning of any relevant statute, 
shall be entitled to judicial review thereof.’’ (Emphasis 
added) 


Respondents and Intervenor PRDC discuss cases about 
aggrievement without regard to their pertinence to the 
statute involved in this case. They ignore the fact that 
Section 10 (a) of APA provides that any person adversely 
affected or aggrieved by agency action ‘within the meaning 
of any relevant statute’’ shall be entitled to judicial review 
of such action. The meaning and purpose of the relevant 
statutes involved determine the scope of the right of appeal: 
U.S. v. Public Utilities Commission, etc., 80 App. D. C. 227, 
151 F. 2d 609, 612; National Coal Association v. Federal 
Power Commission, supra; Reade v. Ewing, 205 F. 2d 630; 
Scripps Howard Radio, Inc. v. Federal C ommunications 
Commission, 316 U. S. 4, 14; Pollak v. Puolic Utilities Com- 
mission, 89 App. D. C. 94; 191 F.2d 951; Grace Line v. 
Panama Canal Co., 243 F. 2d 844, 856. 
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' Leading cases providing persuasive guidance on this 
issue, for the purposes of this case, are a series of United 
States Supreme Court decisions beginning with Federal 
Communications Commission v. Sanders Brothers Radio 
Station, 309 U.S. 470. In that case, arising under the Fed- 
eral Communications Act, the appellant was the holder of 
a radio license for a particular area. Another party was 
granted a construction permit for a second station to oper- 
ate in the same area. The appellant argued to the Federal 
Communications Commission that when the second radio 
station would start operating in the same area, the former 
would suffer a reduction in earnings, and urged that this 
probable injury should be an issue in a hearing. The FCC 
rejected this contention. On petition for review, the Su- 
preme Court agreed with the Commission that economic 
injury to an existing station is not a separate and inde- 
pendent element to be taken into consideration by the Com- 
mission in determining whether it should grant or withhold 
a license. However, the Court declared, p. 476: 


«¢. . . It does not follow that, because the licensee of a 
station cannot resist the grant of a license to another, 


on the ground that the resulting competition may work 
economic injury to him, he has no standing to appeal 
from an order of the Commission granting the appli- 
cation. ... 


‘Section 402 (b) of the Act provides for an appeal to 
the Court of Appeals of the District of Columbia (1) 
by an applicant for a license or permit, or (2) by any 
other person aggrieved or whose interests are ad- 
versely affected by a decision of the Commission grant- 
ing or refusing any such application. .. . 


‘Congress had some purpose in enacting Section 402 
(b) (2). It may have been of the opinion that one likely 
to be financially injured by the issue of a license would 
be the only person having a sufficient interest to bring 
to the attention of the appellate court errors of law 
in the action of the Commission in granting the license. 
It is within the power of Congress to confer such stand- 
ing to prosecute an appeal. 


“¢We hold therefore, that the respondent had the requi- 
site standing to appeal and to raise, in the court below, 
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any relevant question of law in respect to the order 
for the Commission.”’ 


Thus, although the nature of the injury that the appel- 
lant would suffer was a matter which neither the Commis- 
sion nor the court was obliged to consider, nevertheless, 
the fact that economic injury might result was sufficient to 
give the appellant standing to appeal. 

It should be noted that the matter involved in Sanders 
was the issuance of a construction permit, not an operating 
license. The Federal Communications Act, like the Atomic 
Energy Act, provides a two-step procedure before operation 
is permitted. Under Section 319(c) of the Federal Com- 
munications Act of 1934 the applicant, after completing 
construction, returned to the Commission for an operating 
license, and was granted such license only if the conditions 
of the permit were complied with and no intervening cir- 
cumstances had arisen that would justify denial of an oper- 
ating license. The fact that the Commission might refuse 
to grant the operating license did not render the aggrieve- 
ment speculative so as to deprive the appellant of his 
standing to sue. 

The reasoning of the Sanders case was relied upon by the 
Supreme Court in United States v. Storer Broadcasting 
Co., 351 U.S. 192, 198. 

In Ashbacker Radio Co. v. Federal Communications 
Commission, 326 U.S. 327, the Supreme Court again dealt 
with an appeal from the grant of a construction permit 
for a radio station, and held that appellant had standing 
to sue. Two competitors for licenses had filed mutually 
exclusive applications with FCC. One was given a con- 
struction permit and the second application was set down 
for a hearing. The latter appealed from the grant of the 
construction permit to his rival. The FCC’s position was 
that ‘‘The grant of the construction permit does not pre- 
clude the Commission, at a later date, from taking any 
action which it may find will serve the public interest.”’ 
The Court held that the appellant’s hearing would be, in 
effect, a rehearing on the grant of the license to his com- 
petitor rather than a hearing on the merits of its own 
application. The Court declared, p. 331, ‘‘That may sat- 
isfy the strict letter of the law but certainly not its spirit 
or intent.’’? It pointed out that the two applications could 
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not both be granted, and declared, p. 332, ‘‘By the grant 
of the Fetzer (rival) application petitioner has been placed 
under a greater burden than if its hearing had been held 
earlier. Legal theory is one thing. But the practicalities 
are different.’’ (Emphasis added) 

In the light of these authorities, there can be no question 
that the Petitioners here have standing to sue. In the 
first place, the uncontroverted allegations of their petition 
for intervention before the Commission set forth the eco- 
nomic injury they would suffer merely from the construc- 
tion of the reactor itself. The fear of a possible atomic 
catastrophe, in itself, before any operation would begin, 
would, among other things have the effect of depressing 
values of property owned by the Petitioners, and would 
cause plants in which they work under collective bargain- 
ing agreements to move and thereby cause a loss of em- 
ployment. The fact that the reactor may never be licensed 
to operate, or that if licensed, will be safe, does not, in 
itself, necessarily eliminate those fears or the consequences 
of those fears. Consequently, it would follow, even on 
the narrow basis argued by the Commission and the Inter- 
venor PRDC, that even if we look only to the present and 
immediately impending adverse economic effects, the ex- 
istence of those effects are properly alleged and are not 
controverted. U.S. v. Public Utilities Commission, supra; 
Reade v. Ewing, supra. 

Equally important is the actual effect of the construction 
of the reactor on the probability that PRDC will obtain 
an operating license. Petitioners set forth in our original 
brief the legislative history demonstrating that it was the 
intention of Congress that the necessary findings of safety 
be made at the time that the construction permit is issued, 
in order to avoid the very substantial influence that the 
construction of very expensive reactors would have on the 
determination of the Commission as to whether the opera- 
tion of the completed reactors would be safe. The self- 
serving declarations of the Commission to the effect that 
its judgment on the safety of the PRDC reactor will not 
be influenced by the completion of construction at a cost 
of $45,000,000, more or less, obviously cannot be taken as 
proof of the fact that the Commission will not be so 
affected. Even if the AEC Commissioners who issued 
the permit felt strongly that they themselves could resist 
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such pressures, they could certainly give no such assur- 
ances for their successors. Indeed, at the present time 
not a single Commissioner who voted for the issuance of 
the original, construction permit is still on the Commission. 

While theoretically they may not be influenced, ‘‘the 
practicalities are different’’. Cf. In re WSAU, Inc. v. 
WJIV-TV, 10 R.R. 402. Consequently, Petitioners here 
have standing to appeal now, prior to Commission action 
on an application to operate the reactor. Ashbacker Radio 
Co. v. F.C.C., supra. 

Lastly, Petitioners have already pointed out that the 
record contains evidence of a study made under the auspices 
of the Commission as to the possible damage which would 
result from a major atomic release. (Tr. 4885-4892) This 
study estimated that it was possible for a reactor of the 
PRDC type to cause damage in the amount of $7 billion, 
killing and maiming many thousands of people, and laying 
waste scores of thousands of square miles of land. This 
would be a catastrophe the like of which has never been 
geen in this country since the dawn of history. The ques- 
tion of whether or not there is a sufficient present danger 
of harm to the Petitioners to give them standing to sue must 
be considered in the light of this enormous possible evil to 
which they may be subjected. 

An analogous question arises in the determination of 
clear and present danger with respect to subversion of our 
Government. In that situation, in determining whether 
there is present danger that the evil feared will come to 
pass, so as to justify invasion of free speech, courts must 
consider ‘“‘the gravity of the evil, discounted by its im- 
probability’. Dennis v. United States, 341 U. S. 494, 509, 
510. 

The Atomic Energy Act is replete with provisions mak- 
ing the protection of the health and safety of the public, 
in relation to atomic radiation, the paramount concern of 
the law and the overriding duty of the Commission (E.G., 
Sections 2, 3, 31). 

In the light of this framework of the law, and in the light 
of the various considerations set forth above, it is sub- 
mitted there can be no doubt that Petitioners are adversely 
affected and aggrieved within the meaning of the Atomic 
Energy Act, and have standing to take the appeal herein. 
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Il. Contemporaneous Construction of Its Rules by the Com- 
mission Supports Petitioners’ Position 


Respondents and Intervenor PRDC seek to support ‘the 
crucial findings of the Commission on the ground that the 
‘contemporaneous construction of a statute by the men 
charged with the responsibility of setting its machinery 
in motion, of making the parts work efficiently and smoothly: 
while they are yet untried and new’’ should be accorded 
great weight. 

In addition to the comments Petitioners have already 
made in this matter, Petitioners wish to emphasize that 
the actual practice of the Commission in issuing all. con- 
struction permits for developmental power reactors, other 
than the PRDC permit, has been in accord with the conten- 
tions of the Petitioners. Aside from the latter, there have 
been 4 construction permits for developmental power reac- 
tors all of which have been provisional: Consolidated Edt- 
son Co. (CPPR-1; 21 Fed. Reg. 3084) ; Commonwealth Edi- 
son Co. (CPPR-2; 21 Fed. Reg. 3085) ; General Electric Co. 
(CPPR-3; 21 Fed. Reg. 3395). These three permits were is- 
sued prior to the PRDC permit. A permit to Yankee Atomic 
Electric Co. (CPPR-5; 22 Fed. Reg. 9237) was issued after 
the PRDC permit. 

In its finding concerning safety in the first such permit 
issued, namely, Consolidated Edison Co., supra, the Com- 
mission stated that: 


“<&. Consolidated has submitted sufficient information 
to provide reasonable assurance that a utilization facil-_ 
ity of the general type proposed by Consolidated can 
be constructed and operated at the proposed location 
without undue risk to the health and safety of the pub- 
lic and that additional information required to complete 
jits application will be supplied.”’ ‘ 


This finding uses the precise words of Section 50.35 of the: 
Commission’s rules. With the exception of the change in 
name, this precise finding in the words of Section 50.35 was 
made in the Commonwealth Edison and General Electric 
permits. 

With respect to the fmancial qualifications of Consoli- 
dated, the Commission found that: : 
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“<C. Consolidated is financially qualified to assume re- 
sponsibility for the payment of Commission charges 
for the special nuclear material to be furnished by the 
Commission, to undertake and carry out the proposed 
use of the material for a reasonable period of time 
and to construct and operate the reactor in accordance 
with the regulations contained in 10 CFR Chapter 1.”’ 


These findings conform precisely to the requirements of 
Section 50.40 (b) and 50.60 (c)(2). The same findings on 
financial qualifications are made with respect to the General 
Electric and Commonwealth Edison permits. 

It is clear, therefore, that in the three permits issued 
prior to the PRDC permit the Commission adopted findings 
precisely as required by its own rules. In none of them 
did the Commission make findings on safety and financial 
qualifications only ‘‘for the purpose of a provisional con- 
struction permit.’’? The PRDC permit was the first construc- 
tion permit for a developmental power reactor in which 
the Commission departed from its established interpreta- 
tions. Under the circumstances, it cannot be denied that the 
Commission acted contrary to its own past practice and 
interpretations when it issued the PRDC permit. 

In the Yankee Atomic Electric permit, the Commission 
made a slight, but not significant, change in the safety 
finding. In that case the Commission made the following 
finding with respect to safety: 


“—, There is sufficient information to provide reason- 
able assurance that a reactor of the general type pro- 
posed can be constructed and operated at the proposed 
location without undue risk to the health and safety of 
the public; and that additional information required 
to complete the application will be supplied. The Com- 
mission believes that the applicant has identified the 
subjects which should be further investigated and that 
the plans described for carrying out these investiga- 
tions will produce the information which will be needed 
prior to consideration of final design and operating 
procedures and conversion of this construction permit 


+. ” 
to a license. cy 


In the first sentence quoted above, the Commission made 
a specific finding in the words of Section 50.35. The addi- 
tional material does not qualify that finding. 
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As to financial qualifications, the Commission made the 
following finding: 


“‘F. Although the evidence submitted by Yankee to 
date does not justify a finding with respect to the 
financial qualifications of Yankee, good cause has been 
shown why the applicant should be granted an exemp- 
tion for a temporary period from the financial require- 
ments of Secs. 50.40 (b) and 50.60 (c) (2). Accord- 
ingly the continued effectiveness of the construction 
permit will be conditioned upon a further showing in 
this regard as stated in the construction permit.’’ 


Since the Commission could not make the affirmative 
finding on financial qualifications required by its rules for 
issuance of a construction permit, it specifically exempted 
the applicant for a temporary period from compliance with 
these rules. Section 50.12 of the Commission’s rules pro- 
vides for the granting of exemptions. In the case at bar, 
PRDC requested exemptions on both the safety and finan- 
cial issues (Tr. 5410-5412), but the Commission specifically 
denied this request (Tr. 6888). 

It is evident, therefore, that the Commission’s action in 
the case at bar stands alone in glaring contrast to the Com- 
mission’s practice in all other comparable matters before it. 


Ill. Commission’s Proposal for Amendment of Section 50.35 
of Its Rules Supports Petitioners’ Position 


After Respondents filed their brief in this case, the 
Atomic Energy Commission took action which revealed 
that it believes its present rules and regulations do not 
permit it to issue the kind of order it issued in this case. 

On February 11, 1960, the Federal Register published a 
notice of proposed rule making by the Atomic Energy Com- 
mission, of which Petitioners request this Court to take ju- 
dicial notice. The notice is as follows (25 Fed. Reg., 1224) : 


(10 CFR Part 50) 
Licensinc oF Propucrion anp Urtuization Faciirirts 


Notice of Proposed Rule Making 


At the present stage of developments of nuclear reactors, 
particularly power and testing reactors, most new facili- 
ties incorporate features having varying degrees of ad- 
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vanced technology. Usually in these cases substantial re- 
search and development effort is needed to prove out the 
feasibility of major features or components of the project. 
Under the proposed amendments, the Commission may 
fssue construction permits on the basis of site approval 
for a facility of the size and general design concepts pro- 
posed even though there are major features or components 
with respect to which necessary safety determinations 
cannot then be made. The Commission will not be re- 
quired to make a judgment as to the probable results of 
research and development programs to resolve the un- 
determined safety questions. The applicant will be on 
notice as to the features for which safety approval is 
withheld at the time of issuance of the construction permit. 
It will be permissible for him to start construction after 
he has obtained this site approval and he may thereafter 
obtain approval of design details and specifications by 
amendment to his provisional construction permit as the 
work progresses. a 


Notice is hereby given that adoption of the following 
amendment is contemplated. All interested persons who 
desire to submit written comments and suggestions for 
consideration in connection with the proposed amendments 


should send them to the United States Atomic Energy 
Commission, Washington 25, D. C., Attention: Director, 
Division of Licensing and Regulation, within 60 days after 
publication of this notice in the Fzpznan ReorsTER. 


Section 50.35 is amended to read as follows: 
§ 50.35 Issuance of construction permits. 


(a) Where, because of the nature of a proposed project, 
an applicant is not in a position to supply initially all 
of the technical information required to support the 
issuance of a construction permit which approves all pro- 
posed design features, the Commission may nevertheless 
issue a construction permit if it finds that there is reason- 
able assurance that the proposed location is suitable from 
a safety standpoint for a facility of the size (power level 
in the case of reactors) and general design concept pro- 
posed, that the applicant has identified any major features 
or components on which further research and development 
work is needed to determine their acceptability from a 
safety standpoint, and that the applicant will conduct a 
research and development program which will investigate 
the unresolved safety questions. 
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(b) A construction permit will constitute an authorization 
to the applicant to proceed with construction but will not 
constitute Commission safety approval of any design fea- 
ture, or specification unless the applicant specifically re- 
quests such approval and such approval is incorporated 
in the permit. The applicant, at his option, may request 
such approvals in the initial construction permit or, from 
time to time, by amendment to his construction permit. 


(c) Except to the extent that approval of design features 
or specifications has been incorporated in the permit, any 
construction permit will be subject to the limitation that 
a license authorizing operation of the facility will not 
be issued by the Commission until the applicant has sub- 
mitted to the Commission (by amendment to the applica- 
tion) the complete final hazards summary report (portions 
of which may be submitted and evaluated from time to 
time), and the Commission has found that the final design 
provides reasonable assurance that the health and safety 
of the public will not be endangered by operation of the 
facility in accordance with the procedures, limitations and 
conditions specified in the final hazards summary report. 


per at Germantown, Md., this 5th day of February 
1960. 


For the Atomic Energy Commission 
A. R. Lupecsez, 
General Manager. 


(F.R. Doc. 60-1313; Filed Feb. 10, 1960; 8:45 a.m.) 


The most essential provision of the present Section 50.35 
(Petitioners’ Brief, App. 4) is omitted, namely, the require- 
ment that the Commission be: ; 


‘‘satisfied that it has information sufficient to provide 
reasonable assurance that a facility of the general type 
proposed can be constructed and operated at the pro- 
posed location without undue risk to the health and 
safety of the public.”’ 


Under the proposed rule the only finding with reference 
to safety which must be made at the time the construction 
permit is issued relates to the site of the proposed reactor. 
Beyond that only 2 elements are required where the ap- 
plicant is not in a position to supply initially all of the 
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technical information necessary: (1), that the applicant 
identify any major features or components on which fur- 
ther research and development work is needed to determine 
their acceptability from a safety standpoint, and, (2), that 
the applicant undertake to conduct a research and develop- 
ment program which will investigate the unresolved safety 
questions. 

Under this proposal, the Commission need not be satis- 
fied, for purposes of issuance of a construction permit, as 
to when, if at all, the unresolved safety questions can be 
resolved. 

In substance, this proposed rule appears to state the 
criteria which were actually applied by the Commission in 
the present case. The construction permit issued on May 
26, 1959 sets forth the major features or components on 
which further research and development work is needed, 
and requires reports on the applicant’s research and de- 
velopment program on the unresolved safety questions. 
Approval of the site for a reactor of the size and type of 
the PRDC reactor was given. 

If, as the Respondents and Intervenor PRDC contend, 
the Commission is acting within its current rules in issuing 
the PRDC permit, there is obviously no need for the pro- 
posed amendment. 

The Commission made some explanation of the proposed 
amendment in a public hearing before the Joint Commit- 
tee on Atomic Energy of the Congress on February 17, 
1960. Mr. Graham, member of the Commission, and Mr. 
Finan, of the licensing staff of the Commission, were among 
those who spoke for the Commission. 

At page 178 of the transcript of the hearing, Mr. Holi- 
field, a member of the Joint Committee, stated: 


“There is also some question as to the safety of this 
type of plant in that particular location. The fact that 
they have gone ahead and put many millions of dollars 
into it, it would work a tremendous hardship on them if 
this was found to be unsafe. And yet, the protection 
of the people might cause just that sort of thing to 
happen. 


“This granting of a construction permit and then, 
finally, granting of an operating permit, it seems to 
me, causes private industry to take a terrific gamble. 
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The pressures become so great to grant that operat- 
ing license, because of the financial investment, that I 
am wondering if a body, which in this case is not a 
separate body but a part of the body that granted them 
the first steps in their procedure, is not put in a very 
bad position, to deny them at the last moment in the 
public interest an operating license.’’ 


In response, Mr. Graham opened a discussion of the pro- 
posed amendment of Section 50.35 as follows, (P. 179, 
transcript of hearing) : 


“Mr. Graham. The second proposed change in the 
regulations would clarify the requirements to be met 
for issuance of construction permits recognizing, how- 
ever, that most decisions must be based on case-by-case 
considerations while the developmental stage in reactor 
technology continues. 


‘‘Permits may be issued on a provisional basis if there 
is reasonable assurance that the proposed site is suit- 
able from a safety standpoint for a reactor of the 
power level and general design concept proposed. This 


may be done, even though there remains to be per- 
formed research and development work on some de- 
sign questions affecting safety, upon a showing that the 
applicant will conduct a research and development pro- 
gram on these questions. The applicant may apply at 
any time for an amendment to his permit granting ap- 
proval of satisfactorily resolved design features ...’’ 


Mr. Finan picked up the discussion at page 182 of the tran- 

script: 
‘‘Under current regulations the criteria for the issuance 
of a construction permit, briefly stated, are, first, a rea- 
sonable assurance that the facility of the general type 
proposed can be constructed and operated at the pro- 
posed location without undue risk to the health and 
safety of the public. 


‘You will note there is an inference in the current reg- 
ulation, and there is an indication that the problems 
involved in safely operating the facility can be ade- 
quately reviewed and taken into account at the time 
the construction permit is issued. Experience has indi- 
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eated that is asking both the applicant, the Commis- 
sion, and for that matter, the ACRS, to go farther than 
technology actually permits at this time. 


“So the criteria in the proposed regulation is reason- 
able assurance that the proposed location is suitable 
from a safety standpoint for a facility of the size and 
general design concept proposed.”” 


Petitioners submit that the proposed amendment, par- 
ticularly as explained by the Commission, substantially 
nullifies the elaborate rationalizations contained in the 
briefs of the Respondents and Intervenor PRDC in support 
of the Commission’s action in the case at bar. 

Finally, as shown above (pp. 11, 12), of all construction 
permits for developmental power reactors issued since the 
Atomic Energy Act of 1954 was adopted, the PRDC con- 
struction permit is the only one which does not contain the 
findings on safety required by Section 50.35 of the Commis- 
sion’s rules. It must be concluded, therefore, that it is the 
PRDC application which constrained the Commission to 
propose a modification of its rules, and that this modifica- 
tion may well have been adopted in anticipation of adverse 
action by this Court in this case. 


IV. Validity of Commission’s Order of August 4, 1956, 
Granting Provisional Construction Permit Is Properly 
in Issue 


The Respondents contend that a hearing having been 
held and a final order having been issued, the Commission’s 
Order of August 4, 1956 is not reviewable. This position 
is stated in their brief as follows (p. 46): 


“The Commission correctly held, therefore, that the 
hearing and determination were all part of the proceed- 
ings on the construction permit (Tr. 6968-6969). It is 
apparent that the original issuance could not be a ‘final 
order’ subject to court review. Moreover, now that 
the proceeding below has culminated in a reviewable 
decision, as the Act contemplated, we submit that the 
only question is whether the final decision is warranted 
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by the Act, the regulations and the evidence; the origi- 
nal issuance, merged in the Commission’s final decision; 
is not properly before the Court.’? (Emphasis added) 


It is to be noted that the Respondents concede that the 
Commission’s Order of May 26, 1959, is a final order now 
subject to review. 

The Respondents also contend that if the Court: does 
entertain this issue, the original permit was valid. 

Intervenor PRDC asserts that the Order of August 4, 
1956, was valid, but does not make even the casual and 
cursory effort to defend it, such as the Respondents make. 
PRDC contents itself with relying on Ford Motor Co. v. 
National Labor Relations Board, 305 U. S. 364, 375, where 
the Supreme Court said that there was nothing to preclude 
the court from giving an administrative agency an op- 
portunity to validate a defective order, which had been 
withdrawn and set aside by the agency while pending on 
appeal. ; 

The distinction between that case and the case at bar is 
that in the latter the Commission did not withdraw or 
suspend its permit, but let PRDC proceed with construction 
as if it were in possession of a valid permit. 

It must be noted, however, that both Respondents and 
PRDC have misstated the nature and purpose of the Peti- 
tioners’ request for review of the validity of the Commis- 
gion’s Order of August 4, 1956. Petitioners have not con- 
tended, as Intervenor PRDC asserts, that even though the 
Order of May 26, 1959, is valid it must be set aside if the 
original permit was invalid when issued. 

The Petitioners have never asserted that the Order of 
August 4, 1956, was anything other than an interlocutory 
order which was not judicially reviewable at the request of 
Petitioners at the time it was issued. But it does not follow 
that the Order is not reviewable now. 

Section 10 (c) of the Administrative Procedure Act pro- 
vides, in part: 


«<| .| . Any preliminary, procedural, or intermediate 
agency action or ruling not directly reviewable shall be 
subject to review upon review of the final agency ac- 
tion...” : 
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Section 10 (d) of that Act provides; in part, with respect 
to the scope of review, that in making its determinations 


«6... the court shall review the whole record, or such 
portions thereof as may be cited by any party, and due 
account shall be taken of the rule of prejudicial error.”’ 


The real question involved, therefore, is whether the 
issuance of the original permit, and the refusal of the Com- 
mission to suspend it when a hearing was ordered (Tr. 
6360), constituted prejudicial error. 

Petitioners have already argued at length that actual 
construction of a very costly reactor must necessarily in- 
fluence any future Commission decisions regarding the 
reactor. This apparently affected even the manner in which 
the Petitioners’ objections were processed. Consider the 
chronology of this case. Construction began August 8, 
1956, 4 days after the original permit was issued. The 
taking of evidence in the hearing requested by Petitioners 
was completed on August 7, 1957. The final briefs were 
filed on November 29, 1957. The Commission held an oral 
argument on those briefs 6 months later, namely, May 29, 
1958. The Commission’s Initial Decision was issued on 
December 10, 1958. The final decision was rendered May 
26, 1959—almost 22 months after the taking of evidence was 
concluded, and almost 3 years after construction of the 
PRDC reactor began. Most of the construction was com- 
pleted by the time the decision was rendered. 


It is utterly inconceivable that the decision of May 25, 
1959 was not affected by the fact that construction had 
already proceeded so far. There would certainly be no 
equity in any principle which required, under these cir- 
cumstances, that the validity of the action permitting such 
construction be put beyond the scope of a review which 
now becomes possible for the first time. 


In short, the Petitioners contend that the validity of the 
Commission’s action in issuing its Order of August 4, 1956, 
and subsequently refusing to suspend its permit pending 
a decision on Petitioners’ protest, should be ruled upon 
by this Court in determining the validity of the Commis- 
sion’s Order of May 26, 1959. 
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Conclusion 


Accordingly, Petitioners respectfully submit that the 
Final Decision and Order, and Construction Permit as 
Amended, all dated May 26, 1959, should be set aside, and 
the matter remanded to the Commission for further pro- 
ceedings, 


Bensamin C. Sicat, 
1126 16th St., N.W., 
Washington, D. C. 
Attorney for Petitioners. 
Of Counsel: 
Harotp CRANEFIELD, 
Lowe. GorRLIcH. 
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Argument 


Neither Respondent nor Intervenor PRDC have set forth 
any matters in their arguments on the validity of the Com- 
mission Decision and Order of May 26, 1959, which have 
not been adequately anticipated in Petitioners’ Brief. 

However, Petitioners desire to note that both Respond- 
ents and Intervenor PRDC erroneously assert that the 
Commission has found the PRDC reactor to be safe and 
that Petitioners have failed to challenge the correctness 
of the Commission’s findings on safety. These assertions 
are flatly contrary to the record. Petitioners’ basic posi- 
tion, fully elaborated in their Brief (pp. 14-31), is that the 
Commission failed to make the necessary findings on safety. 
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Several other questions raised by Respondents and Inter- 
venor PRDC, and a recently proposed amendment of Com- 
mission rules, are discussed below. 


I. The Order of the Commission Is a Final Order Which 
Adversely Affects and Aggrieves Petitioners 


A. The Order Is Final. 


Respondents and Intervenor PRDC appear to argue that 
the Commission’s Order is not final, at least so far as 
Petitioners are concerned. This argument is not tenable. 

Section 189(a) of the Atomic Energy Act provides that: 


“Tn any proceeding under this Act, for the granting 

.. of any license or construction permit, the Com- 
mission shall grant a hearing upon the request of any 
person whose interest may be affected by the pro- 
ceeding, and shall admit any such person as a party 
to such proceeding.’’ (Emphasis added) 


It is evident that the Act contemplates that a proceeding 
for a construction permit is separate and distinct from 
a proceeding for a license. 

Section 189 (b) then states that: 


‘‘ Any final order entered in any proceeding of the kind 
specified in subsection (a) of this section shall be sub- 
ject to judicial review. . . .”’ 


The Act clearly provides, therefore, that orders granting 
construction permits may be final orders. Intervenor 
PRDC concedes that 


“the plain language of Section 189 of the Atomic 
Energy Act, as well as its legislative history, makes 
clear the legislative intent to provide judicial review 
to persons properly aggrieved by final orders of the 
Commission in construction permit cases as well as 
those involving operating licenses. There are many 
orders with respect to reactor construction permits 
where judicial review would be available without ques- 
tion. In addition to the obvious situations involving 
denial of a permit, inclusion of an unacceptable condi- 
tion in a permit, or grant of one of two conflicting per- 
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mits, review might be appropriate even at the instance 
of persons in the petitioners situation where the Com- 
mission issued an unconditional permit.’’ (PRDC brief, 
p. 20) 


The Act contemplates, however, that every construction 
permit shall be conditional. 

Section 185 states, in part, that, as to every construction 
permit: 


‘s,.. Upon the completion of the construction or modi- 
fication of the facility, upon the filing of any additional 
information needed to bring the original application 
up to date, and upon finding that the facility authorized 
has been constructed and will operate in conformity 
with the application as amended and in conformity 
with the provisions of this Act and of the rules and 
regulations of the Commission, and in the absence 
of any good cause being shown to the Commission 
why the granting of a license would not be in accord- 
ance with the provisions of this Act, the Commission 
shall thereupon issue a license to the applicant .. .’’ 


Since the Act contemplates that these conditions inhere 
in the grant of every construction permit, and since the 
grant of a construction permit is clearly subject to judicial 
review, a provisional construction permit may not be de- 
nied review because it is ‘‘conditional’’. It is settled, of 
course, that the form of an order does not determine its 
reviewability. Federal Communications Commission v. 
Columbia Broadcasting System, 316 U.S. 407. 

Intervenor PRDC concedes that if a permit contains un- 
acceptable conditions, it is final for purposes of review. 

There are a number of unacceptable conditions in the 
Commission’s Final Decision, Order and Permit including 
the underlying condition that construction could proceed 
without essential findings concerning health and safety, 
but with a finding that the site selected is safe for a reactor 
of the size and type of the PRDC reactor (Finding 32, Tr. 
7023). No change is possible now with respect to the site. 
The choice is final. 

It is evident that if a construction permit with unaccept- 
able conditions is subject to review, there is no rational 
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ground for arguing that Petitioners may request review 
only of an unconditional construction permit. 

Even if Respondents and PRDC were correct in arguing 
that Petitioners may appeal only after findings concerning 
operation are made, that situation prevails now. As pre- 
viously pointed out, Finding 22 (Tr. 7020) states: 


“The Commission finds reasonable assurance in the 
record, for the purposes of this provisional construc- 
tion permit, that a utilization facility of the general 
type proposed in the PRDC application and amend- 
ments thereto can be constructed and operated at the 
location without undue risk to the health and safety 
of the public”? (Emphasis added) 


Likewise, Finding 34 (Tr. 7023) states: 


‘“‘For the purposes of a provisional construction per- 
mit, there is reasonable assurance that the Applicant 
is financially qualified to engage in the construction 
and operation of the reactor described in the Applica- 
tion and to receive the allocation of special nuclear 
material therefor.’? (Emphasis added) 


Lastly, the Commission has made a finding that the site 
on which the reactor has been built is suitable from a safety 
standpoint for a reactor of the size and type involved. 
The finding regarding site suitability is the only basic 
finding not qualified by the proviso that it is for the pur- 
poses of a provisional construction permit. Finding 32 (Tr. 
7023) states: 


“There is reasonable assurance that the proposed 
site is generally suitable for a reactor of the type and 
size described in the Application, if the reactor is 
otherwise shown to be capable of operation without 
undue risk to the public health and safety, including 
demonstrations of stability and adequate containment. 
Adequate investigations are under way to establish the 
characteristics of the proposed site, including all rel- 
evant aspects with respect thereto.”’ 


It is clear, therefore, that the Commission has made find- 
ings relating to operation, as well as a finding on site suit- 
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ability, which fall within even the unduly restricted defini- 
tion of final order for which the Respondents and PRDC 
are contending. 

The net effect of their arguments is that Petitioners have 
no effective right of review. If the latter must wait until 
the reactor is actually operating before they can obtain 
review, their right is largely theoretical. If they must 
wait until that time to show that the reactor has not been 
properly found to be safe, it might well be too late, for the 
feared atomic accident could possibly occur while the case 
is before the Court. Surely, such an absurd procedure 
could not have been intended by the Congress. 


B. Petitioners are Adversely Affected and Aggrieved 
by the Order. 


In their petitions for intervention before the Commis- 
sion, Petitioners alleged that the construction permit 
granted to PRDC was issued in violation of the Act, would 
imperil the health and lives of thousands of Petitioners’ 
members, would imperil the homes and property of those 
members as well as the property of Petitioners, would im- 
peril the plants in which they work and earn their liveli- 
hood, would depress the value of their real estate, would 
influence industry to leave the areas which might be af- 
fected by an atomic catastrophe, would imperil collective 
bargaining agreements with employers in the area and 
seriously impair their value. (Tr. 6301-6304) Finally, Pe- 
titioners alleged that, by permitting the expenditure of 
$45,000,000 for construction, issuance of the construction 
permit will induce the issuance of an operating permit 
without proper consideration of and regard for the health 
and safety of the Petitioners and other members of the 
public. (Tr. 6314, 6315). 

In its Memorandum supporting its Order of October 8, 
1956, permitting Petitioners to intervene, the Commission 
stated: 


“The allegations of the petitioners purporting to show 
their interest in the proceeding are not controverted 
by the applicant. Prima facie, these allegations pro- 
vide a basis for the granting of leave to intervene in 
the proceedings before the Commission. Administra- 
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tive agencies may permit persons to intervene even 
though their interest may not be such as to entitle them 
to judicial review.’’ (Tr. 6362) 


In the light of these uncontroverted allegations concern- 
ing the interests of Petitioners that would be affected by 
the construction of the reactor, the contentions of the Com- 
mission and PRDC that Petitioners are not aggrieved or 
adversely affected must be rejected. National Coal Asso- 
ciation v. Federal Power Commission, 89 App. D.C. 135; 
191 F. 2d 462, 466. 

Section 189 of the Atomic Energy Act provides that re- 
view of final orders of the Commission are governed by the 
provisions of the Judicial Review Act of December 29, 1950, 
as amended, 64 Stat. 1129, 5 U.S.C. § 1032 et seq. and section 
10 of the Administrative Procedure Act, as amended, 60 
Stat. 245, 5 U.S.C. § 1009. 

Section 4 of the Judicial Review Act provides for appeals 
by ‘‘Any party aggrieved by a final order reviewable’ un- 
der that Act. Section 10(a) of APA is at once broader and 
more precise. It provides: 


“‘Any person suffering legal wrong because of any 
agency action, or adversely affected or aggrieved by 
such action within the meaning of any relevamt statute, 
shall be entitled to judicial review thereof.”’ (Emphasis 
added) 


Respondents and Intervenor PRDC discuss cases about 
aggrievement without regard to their pertinence to the 
statute involved in this case. They ignore the fact that 
Section 10 (a) of APA provides that any person adversely 
affected or aggrieved by agency action ‘‘within the meaning 
of any relevant statute’’ shall be entitled to judicial review 
of such action. The meaning and purpose of the relevant 
statutes involved determine the scope of the right of appeal: 
U. 8. v. Public Utilities Commission, etc., 80 App. D. C. 227, 
151 F. 2d 609, 612; National Coal Association v. Federal 
Power Commission, supra; Reade v. Ewing, 205 F. 2d 630; 
Scripps Howard Radio, Inc. v. Federal C ommunications 
Commission, 316 U. S. 4, 14; Pollak v. Public Utilities Com- 
mission, 89 App. D. C. 94; 191 F.2d 951; Grace Line v. 
Panama Canal Co., 243 F. 2d 844, 856. 
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Leading cases providing persuasive guidance on this 
issue, for the purposes of this case, are a series of United 
States Supreme Court decisions beginning with Federal 
Communications Commission v. Sanders Brothers Radio 
Station, 309 U.S. 470. In that case, arising under the Fed- 
eral Communications Act, the appellant was the holder of 
a radio license for a particular area. Another party was 
granted a construction permit for a second station to oper- 
ate in the same area. The appellant argued to the Federal 
Communications Commission that when the second radio 
station would start operating in the same area, the former 
would suffer a reduction in earnings, and urged that this 
probable injury should be an issue in a hearing. The FCC 
rejected this contention. On petition for review, the Su- 
preme Court agreed with the Commission that economic 
injury to an existing station is not a separate and inde- 
pendent element to be taken into consideration by the Com- 
mission in determining whether it should grant or withhold 
a license. However, the Court declared, p. 476: 


«|, . It does not follow that, because the licensee of a 
station cannot resist the grant of a license to another, 
on the ground that the resulting competition may work 
economic injury to him, he has no standing to appeal 
from an order of the Commission granting the appli- 
eation.... 


‘Section 402 (b) of the Act provides for an appeal to 
the Court of Appeals of the District of Columbia (1) 
by an applicant for a license or permit, or (2) by any 
other person aggrieved or whose interests are ad- 
versely affected by a decision of the Commission grant- 
ing or refusing any such application. .. . 


““Congress had some purpose in enacting Section 402 
(b) (2). It may have been of the opinion that one likely 
to be financially injured by the issue of a license would 
be the only person having a sufficient interest to bring 
to the attention of the appellate court errors of law 
in the action of the Commission in granting the license. 
It is within the power of Congress to confer such stand- 
ing to prosecute an appeal. 


‘‘We hold therefore, that the respondent had the requi- 
site standing to appeal and to raise, in the court below, 
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any relevant question of law in respect to the order 
for the Commission.”’ 


Thus, although the nature of the injury that the appel- 
lant would suffer was a matter which neither the Commis- 
sion nor the court was obliged to consider, nevertheless, 
the fact that economic injury might result was sufficient to 
give the appellant standing to appeal. 

It should be noted that the matter involved in Sanders 
was the issuance of a construction permit, not an operating 
license. The Federal Communications Act, like the Atomic 
Energy Act, provides a two-step procedure before operation 
is permitted. Under Section 319(c) of the Federal Com- 
munications Act of 1934 the applicant, after completing 
construction, returned to the Commission for an operating 
license, and was granted such license only if the conditions 
of the permit were complied with and no intervening cir- 
cumstances had arisen that would justify denial of an oper- 
ating license. The fact that the Commission might refuse 
to grant the operating license did not render the aggrieve- 
ment speculative so as to deprive the appellant of his 
standing to sue. 

The reasoning of the Sanders case was relied upon by the 
Supreme Court in United States v. Storer Broadcasting 
Co., 351 U.S. 192, 198. 

In Ashbacker Radio Co. v. Federal Communications 
Commission, 326 U.S. 327, the Supreme Court again dealt 
with an appeal from the grant of a construction permit 
for a radio station, and held that appellant had standing 
to sue. Two competitors for licenses had filed mutually 
exclusive applications with FCC. One was given a con- 
struction permit and the second application was set down 
for a hearing. The latter appealed from the grant of the 
construction permit to his rival. The FCC’s position was 
that ‘‘The grant of the construction permit does not pre- 
clude the Commission, at a later date, from taking any 
action which it may find will serve the public interest.’’ 
The Court held that the appellant’s hearing would be, in 
effect, a rehearing on the grant of the license to his com- 
petitor rather than a hearing on the merits of its own 
application. The Court declared, p. 331, ‘‘That may sat- 
isfy the strict letter of the law but certainly not its spirit 
or intent.’? It pointed out that the two applications could 
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not both be granted, and declared, p. 332, ‘‘By the grant 
of the Fetzer (rival) application petitioner has been placed 
under a greater burden than if its hearing had been held 
earlier. Legal theory is one thing. But the practicalities 
are different.’’ (Emphasis added) 

In the light of these authorities, there can be no question 
that the Petitioners here have standing to sue. In the 
first place, the uncontroverted allegations of their petition 
for intervention before the Commission set forth the eco- 
nomic injury they would suffer merely from the construc- 
tion of the reactor itself. The fear of a possible atomic 
catastrophe, in itself, before any operation would begin, 
would, among other things have the effect of depressing 
values of property owned by the Petitioners, and would 
cause plants in which they work under collective bargain- 
ing agreements to move and thereby cause a loss of em- 
ployment. The fact that the reactor may never be licensed 
to operate, or that if licensed, will be safe, does not, in 
itself, necessarily eliminate those fears or the consequences 
of those fears. Consequently, it would follow, even on 
the narrow basis argued by the Commission and the Inter- 
venor PRDC, that even if we look only to the present and 
immediately impending adverse economic effects, the ex- 
istence of those effects are properly alleged and are not 
controverted. U.S. v. Public Utilities Commission, supra; 
Reade v. Ewing, supra. 

Equally important is the actual effect of the construction 
of the reactor on the probability that PRDC will obtain 
an operating license. Petitioners set forth in our original 
brief the legislative history demonstrating that it was the 
intention of Congress that the necessary findings of safety 
be made at the time that the construction permit is issued, 
in order to avoid the very substantial influence that the 
construction of very expensive reactors would have on the 
determination of the Commission as to whether the opera- 
tion of the completed reactors would be safe. The self- 
serving declarations of the Commission to the effect that 
its judgment on the safety of the PRDC reactor will not 
be influenced by the completion of construction at a cost 
of $45,000,000, more or less, obviously cannot be taken as 
proof of the fact that the Commission will not be so 
affected. Even if the AEC Commissioners who issued 
the permit felt strongly that they themselves could resist 
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such pressures, they could certainly give no such assur- 
ances for their successors. Indeed, at the present time 
not a single Commissioner who voted for the issuance of 
the original construction permit is still on the Commission. 

While theoretically they may not be influenced, ‘‘the 
practicalities are different”. Cf. In re WSAU, Ine. v. 
WJIV-TV, 10 R.R. 402. Consequently, Petitioners here 
have standing to appeal now, prior to Commission action 
on an application to operate the reactor. Ashbacker Radio 
Co. v. F.C.C., supra. 

Lastly, Petitioners have already pointed out that the 
record contains evidence of a study made under the auspices 
of the Commission as to the possible damage which would 
result from a major atomic release. (Tr. 4885-4892) This 
study estimated that it was possible for a reactor of the 
PRDC type to cause damage in the amount of $7 billion, 
killing and maiming many thousands of people, and laying 
waste scores of thousands of square miles of land. This 
would be a catastrophe the like of which has never been 
seen in this country since the dawn of history. The ques- 
tion of whether or not there is a sufficient present danger 
of harm to the Petitioners to give them standing to sue must 
be considered in the light of this enormous possible evil to 
which they may be subjected. 

An analogous question arises in the determination of 
clear and present danger with respect to subversion of our 
Government. In that situation, in determining whether 
there is present danger that the evil feared will come to 
pass, so as to justify invasion of free speech, courts must 
consider ‘‘the gravity of the evil, discounted by its im- 
probability’. Dennis v. United States, 341 U. S. 494, 509, 
510. 

The Atomic Energy Act is replete with provisions mak- 
ing the protection of the health and safety of the public, 
in relation to atomic radiation, the paramount concern of 
the law and the overriding duty of the Commission (E.G., 
Sections 2, 3, 31). 

In the light of this framework of the law, and in the light 
of the various considerations set forth above, it is sub- 
mitted there can be no doubt that Petitioners are adversely 
affected and aggrieved within the meaning of the Atomic 
Energy Act, and have standing to take the appeal herein. 
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II. Contemporaneous Construction of Its Rules by the Com- 
mission Supports Petitioners’ Position 


Respondents and Intervenor PRDC seek to support the 
crucial findings of the Commission on the ground that the 
‘contemporaneous construction of a statute by the men 
charged with the responsibility of setting its machinery 
in motion, of making the parts work efficiently and smoothly 
while they are yet untried and new’’ should be accorded 
great weight. 

In addition to the comments Petitioners have already 
made in this matter, Petitioners wish to emphasize that 
the actual practice of the Commission in issuing all con- 
struction permits for developmental power reactors, other 
than the PRDC permit, has been in accord with the conten- 
tions of the Petitioners. Aside from the latter, there have 
been 4 construction permits for developmental power reac- 
tors all of which have been provisional: Consolidated Edi- 
son Co. (CPPR-1; 21 Fed. Reg. 3084) ; Commonwealth Edi- 
son Co. (CPPR-2; 21 Fed. Reg. 3085) ; General Electric Co. 
(CPPR-3; 21 Fed. Reg. 3395). These three permits were is- 
sued prior to the PRDC permit. A permit to Yankee Atomic 
Electric Co. (CPPR-5; 22 Fed. Reg. 9237) was issued after 
the PRDC permit. 

In its finding concerning safety in the first such permit 
issued, namely, Consolidated Edison Co., supra, the Com- 
mission stated that: 


“<K. Consolidated has submitted sufficient information 
to provide reasonable assurance that a utilization facil- 
ity of the general type proposed by Consolidated can 
be constructed and operated at the proposed location 
without undue risk to the health and safety of the pub- 
lic and that additional information required to complete 
its application will be supplied.”’ 


This finding uses the precise words of Section 50.35 of the 
Commission’s rules. With the exception of the change in 
name, this precise finding in the words of Section 50.35 was 
made in the Commonwealth Edison and General Electric 
permits. 

With respect to the financial qualifications of Consoli- 
dated, the Commission found that: 
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“<C. Consolidated is financially qualified to assume re- 
sponsibility for the payment of Commission charges 
for the special nuclear material to be furnished by the 
Commission, to undertake and carry out the proposed 
use of the material for a reasonable period of time 
and to construct and operate the reactor in accordance 
with the regulations contained in 10 CFR Chapter 13°” 


These findings conform precisely to the requirements of 
Section 50.40 (b) and 50.60 (c)(2). The same findings on 
financial qualifications are made with respect to the General 
Electric and Commonwealth Edison permits. 

It is clear, therefore, that in the three permits issued 
prior to the PRDC permit the Commission adopted findings 
precisely as required by its own rules. In none of them 
did the Commission make findings on safety and financial 
qualifications only ‘‘for the purpose of a provisional con- 
struction permit.’’? The PRDC permit was the first construc- 
tion permit for a developmental power reactor in which 
the Commission departed from its established interpreta- 
tions. Under the circumstances, it cannot be denied that the 
Commission acted contrary to its own past practice and 
interpretations when it issued the PRDC permit. 

In the Yankee Atomic Electric permit, the Commission 
made a slight, but not significant, change in the safety 
finding. In that case the Commission made the following 
finding with respect to safety: 


“D—D. There is sufficient information to provide reason- 
able assurance that a reactor of the general type pro- 
posed can be constructed and operated at the proposed 
location without undue risk to the health and safety of 
the public; and that additional information required 
to complete the application will be supplied. The Com- 
mission believes that the applicant has identified the 
subjects which should be further investigated and that 
the plans described for carrying out these investiga- 
tions will produce the information which will be needed 
prior to consideration of final design and operating 
procedures and conversion of this construction permit 
to a license.”’ 


In the first sentence quoted above, the Commission made 
a specific finding in the words of Section 50.35. The addi- 
tional material does not qualify that finding. 


As to financial qualifications, the Commission made the 
following finding: 


““F, Although the evidence submitted by Yankee to 
date does not justify a finding with respect to the 
financial qualifications of Yankee, good cause has been 
shown why the applicant should be granted an exemp- 
tion for a temporary period from the financial require- 
ments of Secs. 50.40 (b) and 50.60 (c) (2). Accord- 
ingly the continued effectiveness of the construction 
permit will be conditioned upon a further showing in 
this regard as stated in the construction permit.” 


Since the Commission could not make the affirmative 
finding on financial qualifications required by its rules for 
issuance of a construction permit, it specifically exempted 
the applicant for a temporary period from compliance with 
these rules. Section 50.12 of the Commission’s rules pro- 
vides for the granting of exemptions. In the case at bar, 
PRDC requested exemptions on both the safety and finan- 
cial issues (Tr. 5410-5412), but the Commission specifically 
denied this request (Tr. 6888). 

It is evident, therefore, that the Commission’s action in 
the case at bar stands alone in glaring contrast to the Com- 
mission’s practice in all other comparable matters before it. 


III. Commission’s Proposal for Amendment of Section 50.35 
of Its Rules Supports Petitioners’ Position 


After Respondents filed their brief in this case, the 
Atomic Energy Commission took action which revealed 
that it believes its present rules and regulations do not 
permit it to issue the kind of order it issued in this case. 

On February 11, 1960, the Federal Register published a 
notice of proposed rule making by the Atomic Energy Com- 
mission, of which Petitioners request this Court to take ju- 
dicial notice. The notice is as follows (25 Fed. Reg., 1224) : 


(10 CFR Part 50) 
Licensinc or Propucrion anp Urriuization Faciities 
Notice of Proposed Rule Making 


At the present stage of developments of nuclear reactors, 
particularly power and testing reactors, most new facili- 
ties incorporate features having varying degrees of ad- 
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vanced technology. Usually in these cases substantial re- 
search and development effort is needed to prove out the 
feasibility of major features or components of the project. 
Under the proposed amendments, the Commission may 
issue construction permits on the basis of site approval 
for a facility of the size and general design concepts pro- 
posed even though there are major features or components 
with respect to which necessary safety determinations 
cannot then be made. The Commission will not be re- 
quired to make a judgment as to the probable results of 
research and development programs to resolve the un- 
determined safety questions. The applicant will be on 
notice as to the features for which safety approval is 
withheld at the time of issuance of the construction permit. 
It will be permissible for him to start construction after 
he has obtained this site approval and he may thereafter 
obtain approval of design details and_ specifications by 
amendment to his provisional construction permit as the 
work progresses. : 


Notice is hereby given that adoption of the following 
amendment is contemplated. All interested persons who 
desire to submit written comments and suggestions for 
consideration in connection with the proposed amendments 
should send them to the United States Atomic Energy 
Commission, Washington 25, D. C., Attention: Director, 
Division of Licensing and Regulation, within 60 days after 
publication of this notice in the Fepzrau RecrstTER. 


Section 50.35 is amended to read as follows: 
§ 50.35 Issuance of construction permits. 


(a) Where, because of the nature of a proposed project, 
an applicant is not in a position to supply initially all 
of the technical information required to support the 
issuance of a construction permit which approves all pro- 
posed design features, the Commission may nevertheless 
issue a construction permit if it finds that there is reason- 
able assurance that the proposed location is suitable from 
a safety standpoint for a facility of the size (power level 
in the case of reactors) and general design concept pro- 
posed, that the applicant has identified any major features 
or components on which further research and development 
work is needed to determine their acceptability from a 
safety standpoint, and that the applicant will conduct a 
research and development program which will investigate 
the unresolved safety questions. 


(b) A construction permit will constitute an authorization 
to the applicant to proceed with construction but will not 
constitute Commission safety approval of any design fea- 
ture, or specification unless the applicant specifically re- 
quests such approval and such approval is incorporated 
in the permit. The applicant, at his option, may request 
such approvals in the initial construction permit or, from 
time to time, by amendment to his construction permit. 


(c) Except to the extent that approval of design features 
or specifications has been incorporated in the permit, any 
construction permit will be subject to the limitation that 
a license authorizing operation of the facility will not 
be issued by the Commission until the applicant has sub- 
mitted to the Commission (by amendment to the applica- 
tion) the complete final hazards summary report (portions 
of which may be submitted and evaluated from time to 
time), and the Commission has found that the final design 
provides reasonable assurance that the health and safety 
of the public will not be endangered by operation of the 
facility in accordance with the procedures, limitations and 
conditions specified in the final hazards summary report. 


Dated at Germantown, Md., this 5th day of February 
1960. 
For the Atomic Energy Commission 


A. R. Lupecze, 
General Manager. 


(F.R. Doc. 60-1313; Filed Feb. 10, 1960; 8:45 a.m.) 


The most essential provision of the present Section 50.35 
(Petitioners’ Brief, App. 4) is omitted, namely, the require- 
ment that the Commission be: 


‘‘satisfied that it has information sufficient to provide 
reasonable assurance that a facility of the general type 
proposed can be constructed and operated at the pro- 
posed location without undue risk to the health and 
safety of the public.’’ 


Under the proposed rule the only finding with reference 
to safety which must be made at the time the construction 
permit is issued relates to the site of the proposed reactor. 
Beyond that only 2 elements are required where the ap- 
plicant is not in a position to supply initially all of the 
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technical information necessary: (1), that the applicant 
identify any major features or components on which far- 
ther research and development work is needed to determine 
their acceptability from a safety standpoint, and, (2), that 
the applicant undertake to conduct a research and develop- 
ment program which will investigate the unresolved safety 
questions. 

Under this proposal, the Commission need not be satis- 
fied, for purposes of issuance of a construction permit, as 
to when, if at all, the unresolved safety questions can be 
resolved. 

In substance, this proposed rule appears to state the 
criteria which were actually applied by the Commission in 
the present case. The construction permit issued on May 
26, 1959 sets forth the major features or components on 
which further research and development work is needed, 
and requires reports on the applicant’s research and de- 
velopment program on the unresolved safety questions. 
Approval of the site for a reactor of the size and type of 
the PRDC reactor was given. 

If, as the Respondents and Intervenor PRDC contend, 
the Commission is acting within its current rules in issuing 
the PRDC permit, there is obviously no need for the pro- 
posed amendment. 

The Commission made some explanation of the proposed 
amendment in a public hearing before the Joint Commit- 
tee on Atomic Energy of the Congress on February 17, 
1960. Mr. Graham, member of the Commission, and Mr. 
Finan, of the licensing staff of the Commission, were among 
those who spoke for the Commission. 

At page 178 of the transcript of the hearing, Mr. Holi- 
field, a member of the Joint Committee, stated: 


«There is also some question as to the safety of this 
type of plant in that particular location. The fact that 
they have gone ahead and put many millions of dollars 
into it, it would work a tremendous hardship on them if 
this was found to be unsafe. And yet, the protection 
of the people might cause just that sort of thing to 
happen. 


“This granting of a construction permit and then, 
finally, granting of an operating permit, it seems to 
me, causes private industry to take a terrific gamble. 


The pressures become so great to grant that operat- 
ing license, because of the financial investment, that I 
am wondering if a body, which in this case is not a 
separate body but a part of the body that granted them 
the first steps in their procedure, is not put in a very 
bad position, to deny them at the last moment in the 
public interest an operating license.”’ 


In response, Mr. Graham opened a discussion of the pro- 
posed amendment of Section 50.35 as follows, (P. 179, 
transcript of hearing): 


‘“‘Mr. Graham. The second proposed change in the 
regulations would clarify the requirements to be met 
for issuance of construction permits recognizing, how- 
ever, that most decisions must be based on case-by-case 
considerations while the developmental stage in reactor 
technology continues. 


‘‘Permits may be issued on a provisional basis if there 
is reasonable assurance that the proposed site is suit- 
able from a safety standpoint for a reactor of the 
power level and general design concept proposed. This 
may be done, even though there remains to be per- 
formed research and development work on some de- 
sign questions affecting safety, upon a showing that the 
applicant will conduct a research and development pro- 
gram on these questions. The applicant may apply at 
any time for an amendment to his permit granting ap- 
proval of satisfactorily resolved design features ...’’ 


Mr. Finan picked up the discussion at page 182 of the tran- 
script: 


“‘Under current regulations the criteria for the issuance 
of a construction permit, briefly stated, are, first, a rea- 
sonable assurance that the facility of the general type 
proposed can be constructed and operated at the pro- 
posed location without undue risk to the health and 
safety of the public. 


‘*You will note there is an inference in the current reg- 
ulation, and there is an indication that the problems 
involved in safely operating the facility can be ade- 
quately reviewed and taken into account at the time 
the construction permit is issued. Experience has indi- 


18 


eated that is asking both the applicant, the Commis- 
sion, and for that matter, the ACRS, to go farther than 
technology actually permits at this time. 


“(So the criteria in the proposed regulation is reason- 
able assurance that the proposed location is suitable 
from a safety standpoint for a facility of the size and 
general design concept proposed.”’ 


Petitioners submit that the proposed amendment, par- 
ticularly as explained by the Commission, substantially 
nullifies the elaborate rationalizations contained in the 
briefs of the Respondents and Intervenor PRDC in support 
of the Commission’s action in the case at bar. 

Finally, as shown above (pp. 11, 12), of all construction 
permits for developmental power reactors issued since the 
Atomic Energy Act of 1954 was adopted, the PRDC con- 
struction permit is the only one which does not contain the 
findings on safety required by Section 50.35 of the Commis- 
sion’s rules. It must be concluded, therefore, that it is the 
PRDC application which constrained the Commission to 
propose a modification of its rules, and that this modifica- 
tion may well have been adopted in anticipation of adverse 
action by this Court in this case. 


IV. Validity of Commission’s Order of August 4, 1956, 
Granting Provisional Construction Permit Is Properly 
in Issue 


The Respondents contend that a hearing having been 
held and a final order having been issued, the Commission’s 
Order of August 4, 1956 is not reviewable. This position 
is stated in their brief as follows (p. 46) : 


“The Commission correctly held, therefore, that the 
hearing and determination were all part of the proceed- 
ings on the construction permit (Tr. 6968-6969). It is 
apparent that the original issuance could not be a ‘final 
order’ subject to court review. Moreover, now that 
the proceeding below has culminated in a reviewable 
decision, as the Act contemplated, we submit that the 
only question is whether the final decision is warranted 
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by the Act, the regulations and the evidence; the origi- 
nal issuance, merged in the Commission’s final decision, 
is not properly before the Court.’? (Emphasis added) 


It is to be noted that the Respondents concede that the 
Commission’s Order of May 26, 1959, is a final order now 
subject to review. 

The Respondents also contend that if the Court does 
entertain this issue, the original permit was valid. 

Intervenor PRDC asserts that the Order of August 4, 
1956, was valid, but does not make even the casual and 
cursory effort to defend it, such as the Respondents make. 
PRDC contents itself with relying on Ford Motor Co. v. 
National Labor Relations Board, 305 U. 8. 364, 375, where 
the Supreme Court said that there was nothing to preclude 
the court from giving an administrative agency an op- 
portunity to validate a defective order, which had been 
withdrawn and set aside by the agency while pending on 
appeal. 

The distinction between that case and the case at bar is 
that in the latter the Commission did not withdraw or 
suspend its permit, but let PRDC proceed with construction 
as if it were in possession of a valid permit. 

It must be noted, however, that both Respondents and 
PRDC have misstated the nature and purpose of the Peti- 

‘tioners’ request for review of the validity of the Commis- 
sion’s Order of August 4, 1956. Petitioners have not con- 
tended, as Intervenor PRDC asserts, that even though the 
Order of May 26, 1959, is valid it must be set aside if the 
original permit was invalid when issued. 

The Petitioners have never asserted that the Order of 
August 4, 1956, was anything other than an interlocutory 
order which was not judicially reviewable at the request of 
Petitioners at the time it was issued. But it does not follow 
that the Order is not reviewable now. 

Section 10 (c) of the Administrative Procedure Act pro- 
vides, in part: 

««| | , Any preliminary, procedural, or intermediate 
agency action or ruling not directly reviewable shall be 
subject to review upon review of the final agency ac- 
tion ...”’ 
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Section 10 (a) of that Act provides,.in part, with respect 
to the scope of review, that in making its determinations 


“*. . the court shall review the whole record, or such 
portions thereof as may be cited by any party, and due 
account shall be taken of the rule of prejudicial error.”’ 


The real question involved, therefore, is whether the 
issuance of the original permit, and the refusal of the Com- 
mission to suspend it when a hearing was ordered (Tr. 
6360), constituted prejudicial error. 

Petitioners have already argued at length that actual 
construction of a very costly reactor must necessarily in- 
fluence any future Commission decisions regarding the 
reactor. This apparently affected even the manner in which 
the Petitioners’ objections were processed. Consider the 
chronology of this case. Construction began August 8, 
1956, 4 days after the original permit was issued. The 
taking of evidence in the hearing requested by Petitioners 
was completed on August 7, 1957. The final briefs were 
filed on November 29, 1957. The Commission held an oral 
argument on those briefs 6 months later, namely, May 29, 
1958. The Commission’s Initial Decision was issued on 
December 10, 1958. The final decision was rendered May 
26, 1959—almost 22 months after the taking of evidence was 
concluded, and almost 3 years after construction of the 
PRDC reactor began. Most of the construction was com- 
pleted by the time the decision was rendered. 


It is utterly inconceivable that the decision of May 25, 
1959 was not affected by the fact that construction had 
already proceeded so far. There would certainly be no 
equity in any principle which required, under these cir- 
cumstances, that the validity of the action permitting such 
construction be put beyond the scope of a review which 
now becomes possible for the first time. 


In short, the Petitioners contend that the validity of the 
Commission’s action in issuing its Order of August 4, 1956, 
and subsequently refusing to suspend its permit pending 
a decision on Petitioners’ protest, should be ruled upon 
by this Court in determining the validity of the Commis- 
sion’s Order of May 26, 1959. 
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Conclusion 


Accordingly, Petitioners respectfully submit that the 
Final Decision and Order, and Construction Permit as 
Amended, all dated May 26, 1959, should be set aside, and 
the matter remanded to the Commission for further pro- 


ceedings. 


Bensamin C. Sreat, 
1126 16th St., N.W., 
Washington, D. C. 
Attorney for Petitioners. 
Of Counsel: 
Hanotp CRANEFIELD, 
Lowe. GorrticH. 


(9270-7) 


UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 


In the Matter of 
POWER REACTOR DEVELOPMENT COMPANY } 


Docket No. F-16 


OPINION AND FINAL DECISION 


This matter comes before the Commission for final decision 
pursuant to the Atomic Energy Act of 1954,+ as amended, the 
Administrative Procedure Act of 1946,° and the Commission's Rules 
of Practice.3 Exceptions to our Opinion and Initial Decision 
dated December 10, 1958, were filed by three unions (herein 
\ called Intervenors), and these Intervenors and the other parties 
to the proceeding have filed extensive briefs with the. Commission. 


ve qe U.S.C. Boold et seq. 


Section 8, 5 U.S.C. 81007. Section 181 of the Atomic Energy 
Act, 42 v. S.C. 82231, makes the provisions of the Administra- 
tive Procedure Act applicable to "all agency action" taken 
under the Atomic Energy Act of 1954. 


10 C.F.R. 82.754, | implementing Section 8(b) of the Administra- 
tive Procedure Act, provides in relevant part: 


"(a) Upon submission of a case to the Commission for final 
Gecision, the Commission will normaily consider the 
whole record, * * * 


"(b) The final decision shall be in writing and shall 
contain: 


(1) A statement of findings and conclusions, with 
the! reasons or basis therefor, upon all the 
material issues of fact, law, or discretion 
presented; 
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As in the case of our initial decision, the precise 


question now before the Commission is whether a provisional 
construction permit issued to Power Reactor Development Company 
(PRDC) on August 4, 1956, should be continued, modified, 
suspended, rejected or otherwise disposed of. The principal 
arguments made by the Intervenors are that the Commission 
illegally issued the conditional construction permit and that 
the alleged illegal issuance of the construction permit, and our 
refusal to suspend it, so vitiated the entire course of the 
proceeding as to deny them due process and a fair hearing. 
In their exceptions and supporting brief the Intervenors 


have requested the Commission to reexamine all of the prior 

briefs and arguments in the proceeding, and for this reason we 

have felt obliged to broaden the scope of review in our 

| consideration of a final decision. Because of this fact and 
because of the importance of this case as the initial construction 
permit proceeding before the Commission, our Opinion and Final 

| Decision deal in detail with all such issues, and we amplify and 
affirm our Opinion and Initial Decision dated December 10, 1958. 

As we set forth in detail in our Opinion and Initial 
| Decision, the Intervenors, as well as all other parties, have 


| been accorded every procedural safeguard consistent with the 


*: 3.” (Conttay (2) AIT facts Ofricially noticed . . ., relied 


upon in this dectson; 


(3) ‘The ruling on each relevant and material 
exception filed; 


(4) The appropriate rule, order, sanction, relief, 
or denial thereof, with the effective date.” 
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prompt and expeditious disposition of an adjudicatory proceeding. 


On four separate occasions we have issued orders and memoranda 
with respect to the conduct of the proceeding, + and numerous 
pleadings and motions have been filed by the Intervenors and 
other parties herein) to which we have given careful consideration. 

The original conditional construction permit was issued by 
the Commission on August 4, 1956, and the Intervenors intervened 
in this proceeding on August 31, 1956. The hearing did not 
commence until January 8, 1957, and then only after informal and 
formal prehearing conferences. The hearing lasted with 
intermittent recesses until August 7, 1957. In accordance with 
our original order for hearing, the Hearing Examiner certified the 
record to us for initial decision, and the case was argued orally 
before the Commission on May 29, 1958. 


q. Order and Memorandum October 8, 1956, 6 Ad. L. 2d 549, dealing 
with conduct of hearing and issyes therein; Order and 
Memorandum December 21, 1956, dealing with request for re- 
consideration of October 8, 1956, order and other matters; 
Order and Memorandum February 28, 1957, denying interlocutory 
appeal from order and ruling of Hearing Examiner on permissive 
use of narrative testimony; and Order March 5, 1957, 6 Ad. L. 
2d 891, denying motion for access to Restricted Data without 
security clearance. Subsequent to our Opinion and Initial 
Decision, on February 3, 1959, we refused to accept for filing 
certain "Exceptions" dated December 19 and 22, 1958, and 
tendered by Elliott Earl, of Manchester, Conn., who had been 
permitted to participate in the proceeding on a limited basis 
pursuant to 10 C\F.R. 82.731. The "Exceptions" were accepted 
for filing as a supplement to the "Statement of Position" 
filed by Mr. Earl. Statements of position requesting that the 
provisional construction permit be suspended were received 
from the AFL-CIO!/and Cooperative League of America, which also 
made limited appearances. The State of Michigan, which had 
been permitted to intervene in the proceeding, filed a 
statement taking no firm position with respect to the merits 
of the proceeding but emphasizing its responsibility for the 
health, safety, and welfare of its citizens. 
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Aside frow the Application and its exhibits aggregating about 
1200 pages, the record of hearing comprises approximately 5100 
pages of other exhibits, narrative testimony, and transcript. 
AEC went to extraordinary lengths to make both its officers and 
its consultants available as witnesses at the hearing. of the 17 
witnesses who testified, 12 were connected with the Commission in 
either an official or consulting capacity, and all of the 
Intervenors! four witnesses were connected with the AEC.| No 
resistance was interposed to subpoenas issued to any of these 
witnesses. 

Significantly, Intervenors failed to except to our finding 
and provision for procedure for continuing review of the PRDC 
project, although they did claim that our order was "erroneous" 


without any explanation of the grounds therefor. Effective upon 


issuance of the initial decision, this procedure was established 


in the public interest and that of the Intervenors. It requires 
both PRDC and the separated staff of AEC, and permits the 
Intervenors, to submit to all participants in the proceeding data 
coming to the attention of any one of them pertinent to safety in 
construction, design, and operating characteristics of fast 
breeder reactors similar or identical to the PRDC project. Under 
this procedure we are enabled, on the record, to consider new 
information material to the project and to provide for a further. 


hearing in the matter, if deemed desirable prior.to. the |final 


operating license proceeding. 
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Pursuant to this procedure, on March 9, 1959, PRDC filed 
with the Commission its "First Quarterly Technical Report" dated 
March 6, 1959, together with 13 exhibits. On the same date the 
separated AEC staff filed with the Commission its first "Report 
by AEC staff on Fast Breeder Reactor Safety Data," together with 
36 reports and documents. On April 2, 1959, PRDC filed with the 
Commission its "First Semiannual Report of Power Reactor Develop- 
ment Company as of December 31, 1958", dated March 27, 1959. 
Copies of all the above reports and documents have been filed with 
the parties in the proceeding and are available to the public in 
the Commission's Public Document Room. Since the above reports 
and documents have not been formally presented on the record by 


any party, subject to cross-examination, we have taken no notice of 


the matter contained therein in this Opinion and Final Decision. 


As more particularly hereinafter set forth, we find that 
none of the exceptions taken by the Intervenors are supported in 
the whole record or in law. Further, we find that none of the 
procedural errors alleged by the Intervenors have in fact denied 
the Intervenors a fair hearing, and there has been no substantial 
prejudice to the Intervenors or any injury to the public interest 
as a result of these proceedings. As we made clear in our initial 
decision, the prime concern of the Commission is that the proposed 
reactor be constructed and operated without undue hazard to the 


public health and safety. As Intervenors concede, no hazard 
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whatsoever is involved in tne construction of the project. Before 


we authorize the issuance of an operating license to PRDC at a 


further reopening of this proceeding, we will require that all 


safety questions be answered to our complete satisfaction, as 
required by the statute and our regulations. Under 
such circumstances, the public interest and that of the 


Intervenors have been protected. 


I. STATUTES AND REGULATIONS 


This proceeding requires us, for the first time in an 


adjudication, to construe and apply several provisions of the 
Atomic Energy Act of 1954 and our own regulations which relate 

to the issuance of construction permits and licenses for power 
reactors. Intervenors attack our construction of the relevant 
statutory and rule provisions, as set forth in our initial 
decision, principally on the grounds that (1) "Zi7t appears to 
be the view of the Commission that there are no established 
standards governing the issuance of construction permits, and ... 
the Commission has, in effect, uncontrolled discretion in the 
granting of such permits", and (2) our decision "simply sweeps 
aside any limitations imposed by” the statute and our regulations. 
Closely allied with these contentions 4s the position of 
Intervenors that the same findings, with respect to safety 

and financial qualification, for issuance of an operating license 
are necessary for issuance of a provisional construction permit. 
For the reasons hereafter set forth, we must reject these 


arguments. 


ES 


5. Intervenors' Exceptions to Opinion and Initial Decision, 
with Supporting Brief, pp. 9-11. 


1. Statute 

Congress, in the Atomic Energy Act of 1954, provided for two 
types of licenses with respect to the development and production 
of electric power. The Section 1036 class of license for 


6. 42 0U.5.C. 82133, “Commercial Licenses", which provides, in 
pertinent part: 


"a, Subsequent to a finding by the Commission as required 
in section 102, the Commission may issue licenses to transfer 
or receive in interstate commerce, manufacture, produce, 
transfer, acquire, possess, Cas . . . such type of 
utilization or production facility. Such licenses !shall be 
issued in accorcance with the provisions of chapter 16 and 
subject to such conditions as the Commission may by rule or 
regulation establish to effectuate the purposes an 
provisions of this Act. 


"b. The Commission shall issue such licenses om a non- 
exclusive basis to persons applying therefor (1) whose 
proposed activities will serve a useful purpose proportionate 
to the quantities of special nuclear material or source 
material to be utilized; (2) who are equipped to observe and 
who agree to observe such safety standards to protect health 
and to minimize danger to life or property as the Commission 
may by rule establish; and (3) who agree to make available 
to the Commission such technical information and data con- 
cerning activities under such licenses as the Commission may 
determine necessary to promote the common defense and 
security and to protect the health and safety of the public. 
All such information may be used by the Commission|only for 
the purposes of the common defense and security and to 
protect the health and safety of the public. 


"e, Each such license shall be issued for a apecietes perioé 


as determined by the Commission, depending on the type of 
activity to be licensed, but not exceeding forty years, and 
may be renewed upon the expiration of such period. 


"a. No license under this section may be given|to any 
person for activities which are not under or within the 
jurisdiction of the United States, ... . No license may be 
issued to an alien or any corporation or other entity if the 
Commission knows or has reason to believe it is owned, 
controlled, or dominated by an alien, a foreign corporation, 
or a foreign government. In any event, no license) may be 
issued to any person within the United States if, in the 
opinion of the Commission, the issuance of a license to such 
person would be inimical to the common defense and) security 
or to the health and safety of the public.” 


operation of a power plant requires a finding that the proposed 
utilization! or production facility® has been sufficiently 


developed to be of practical value for industrial or commercial 
purposes. In addition to the medical therapy provisions thereof? 
not pertinent to this proceeding, Section 104 of the statute 
provides for a reactor of a research and developmental character 
and envisions progress towards practical applications, as follows: 
. Derin ection ) of the statute, 42 U.S.C, 82014 
(aa)(1), to include "any equipment or device, except an 
atomic weapon, determined by rule of the Commission to be 
capable of making use of special nuclear material in such 
quantity as to be of significance to the common defense and 
security, or in such manner as to affect the health and safety 
of the public, or peculiarly adapted for making use of atomic 
energy in such quantity as to be of significance to the 
common defense and security, or in such manner as_to affect 
the health and safety of the public”. 10 C.F.R. 850.2(b) 
further defines a utilization facility as meaning ‘any 


nuclear reactor other than one designed or used primarily 
for the formation of plutonium or U-233". 


Defined in Section 11t(1), 42 U.S.c. 82024 (t)(1), as meaning 
"ony equipment or device determined by rule of the Commission 
to be capable of the production of special nuclear material 
in such quantity as to be of significance to the common 
defense and security, or in such manner as to affect the 
health and safety of the public". 10 C.F.R. 850.2(a)(1) 
further defines a production facility as, among other things, 
“any nuclear reactor designed or used primarily for the 
formation of plutonium or uranium 233". 


42 U.S.C. 82134, "Medical Therapy and Research and 
Development". 


"py, ‘The Commission 1s authorized to- issue dicenses 
to pexsond applying therefor for utilization and 
‘production facilities involved in the conduct: of res h- 
and development activities leading to the demonstration 
of the prattical value of such facilities for pra Gia 
or commercial purposes. In issuing licenses under this 
subsection, the Commission shall impose the minimum . 
amount of such regulations and terms of license as will 
permit the Commission to fulfill its obligations under 
this Act to promote the common defense and security and 
to protect the health and safety of the public and 
will be compatible with the regulations and terms of 

-— li4eense which would apply in the event that a c 
license were later to be issued pursuant to section 103 
for that type of facility. In issuing such licenses, 
priority shall be given to those activities which will, 
in the opinion of the Commission, lead to major advances. 
in the application of atomic energy for industrial or 
commercial purposes. , 


ee & © 


_ "da, No license under this section may be- given to 
any person for activities which are not under or within 
the jurisdiction of the United States, . . + » sk Nat Aid 
In any event, no license may be issued to any person : 
within the United States if, in the opinion of the 
Commission, the issuance of a license to such person” 
would be inimical to the common defense and security 
or to the health and safety of the public.” 


Once a finding of practical value can be made under Section 
1027° of the statute with respect to a reactor type licensed under 


Or AS US Ce BLS, Finding of Practice] Value,” whic 
provides: "Whenever the Commission has made a f 
in writing that any type of utilization or producti 
facility has been sufficiently developed to be of practical 
value for industrial or commercial purposes, the Commission 
may thereafter issue licenses for such type of facility 
pursuant to section 103." Acco: to the Joint C ttee 
on Atomic Energy," /t/his finding funder Section 1 
separates the issuance of research and development Licenses 
for any facility under section 104b., and the issuance of 
commercial licenses under section 103," S. Rep. No. 1699, 
83d Cong., 2d Sess. 19 (1954), I Legislative History 0: 
ths avonts Energy Act of 1954 767 (1955) (hereafter 

@Hist.). 


\ 
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Section 104, then the utilization facility involved would normally 


be licensed as a Section 103 commercial reactor.t+ 


Section 182 of the statutel® provides, among other things, 
for the. submission of applications for licenses setting forth 
"such information as the Commission, by rule or regulation, may 


Tl. his scheme of Licensing implements the purposes of the 
statute for "a program of conducting, assisting, and fostering 
research and development in order to encourage maximum 
seientific and industrial progress” and "ea program to 
encourage widespread participation in the development and 
utilization of atomic energy for peaceful purposes to the 
maximum extent consistent with the common defense and | 
security and with the health and safety of the public , 
Sections 3a. and d., 42 U.S.C. 882013(a) and (da). In line 
with these basic objectives, Sections 31-33 of the 1954 Act 
authorize and direct the Commission to conduct research and 
development and to foster and encourage the conduct of 
research and development by others, in fields related to the 
civilian usés of atomic energy, including "the demonstration 
of the practical value of utilization or production facilities 
for industrial or commercial purposes," 42 U.S.C. 882051-2053. 


42 U.S.C, 82232, "License Applications," which reads, in 
pertinent part: 


"a. Each application for a license hereunder shall be 
in writing and shall specifically state such information as 
the -Commission, by rule or regulation, may determine to be 
necessary to decide such of the technical and financial 
qualifications of the applicant, the character of the 
applicant, the citizenship of the applicant, or any other 
qualifications of the applicant as the Commission may deem 
appropriate for the license. In connection with applications 
for licenses to operate production or utilization facilities, 
the applicant shall state such technical specifications, 
including information of the amount, kind, and source of 
special nuclear material required, the place of the use, the 
specific characteristics of the facility, and such other 
information as the Commission may, by rule or regulation, deem 
necessary in order to enable it to find that the utilization 
or production of special nuclear material will be in accord 
with the common defense and security and will provide 
adequate protection to the health and safety of the public. 
Such technical specifications shall be a part of any license 
issued. The Commission may at any time after the filing of 
the original application, and before the expiration of the 
license, require further written statements in order to 
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determine to be necessary to decide such of the technical and 


financial qualifications of the applicant, .. . or any jother 
qualifications of the applicant as the Commission may deem 


I2. (cont'djenabte the Commission to determine whether |the 


application should be granted or denied or whether a 
license should be modified or revoked. All applications 
and statements shall be signed by the applicant or 
licensee. Applications for, and statements made i 
connection with, licenses under sections 103 and 104 
- shall be made under oath or affirmation. The ee 
may require any other applications or statements to be 
made under oath or affirmation. 


"b, The Advisory Committee on Reactor Safeguards 
shall review each application under section 103 or |104 b. 
for a license for a facility, any application under 
section 104 c. for a testing facility, and any application 
under section 104 a. or ¢. specifically referred to it by 
the Commission, and shall submit a report thereon, which 
shall be made part of the record of the application and 
available to the public, except to the extent that 
security classification prevents disclosure. 


"e, The Commission shall not issue any license for 
a utilization or production facility for the generation 
of commercial power under section 103, until it has 
given notice in writing to such regulatory agency as may 
have jurisdiction over the rates and services of the 
proposed activity, to municipalities, private utilities, 
public bodies, and cooperatives within transmission 
distance authorized to engage in the distribution of 
electric energy and until it has published notice of 
such application once each week for four consecutive 
weeks in the Federal Register, and until four weeks after 
the last notice." 


appropriate for the diranse." Under Section 183,23 each license 


"shell be in such form and contein such terms and conditions as 
the Commission may, by rule or regulation, prescribe to effectuate 
the provisions of this Act." Sections 161b. and 1.24 generally 
authorize the Commission to promulgate rules in the performance 

of its functions. 


The rules and regulations of the Commfssion with respect to 
the procedure for the granting, revocation, and suspension of 
licenses do not make a distinction between Section 103 and 

° U.S.C. ~Yerms of. Licenses," which provides: 


"Bach license shall be in such form and contain such 
terms and conditions as the Commission may, by rule or 
regulation, prescribe to effectuate the provisions of 
this Act, including the following provisions: 


_ "a, BMtle to all special nuclear material utilized 
or produced by facilities pursuant to the license, 
shall at all times be in the United States. 


"hy, No right to the special nuclear material 
shall be conferred by the license except as defined 
by the license. 


"o. Neither the license nor any right under the 
license shali be assigned or otherwise transferred 
in violation of the provisions of this Act. 


"a. Every license issued under this Act shail be 
subject to the right of recapture or control reserved 
by section 108, and to all of the other provisions of 
this Act, now or hereafter in effect and to all 
valid rules and regulations of the Commission." 


14. 42 U.S.C. 882201(b) and (1). 


Section 104 licenses. The substantive standards for the 
issuance of each such license type differ to some extent, because 
of the distinction which Congress has made between the purposes 


of commercial and developnental licenses.1> Under Section 185 of 


the Act,?® -ordinarily a construction permit must be issued prior 


ta licensing under either Section 103 or Section 104. This 
section provides: 


"All applicants for licenses to construct or modify 
production or utilization facilities shall, if the | 
application is otherwise acceptable to the Commission, 
be initially granted a construction permit. The 
construction permit shall state the earliest and latest 
date for the completion of the construction or modifica- 
tion. Unless the construction or modification of the 
facility is completed by the completion date, the 
construction permit shall expire, and all rights there- 
under be forfeited, unless upon good cause shown, the 
Commission extends the completion date. Upon the 
completion of the construction or modification of the 
facility, upon the filing of any additional information 
needed to bring the original application up to date, and 
upon finding that the facility authorized has been 
constructed and will operate in conformity with the 
application as amended and in conformity with the 
provisions of this Act and of the rules and regulations 
of the Commission, and in the absence of any good cause 
being shown to the Commission why the granting of a 
license would not be in accordance with the provisions 
of this Act, the Commission shall thereupon issue a 
license to the applicant. For all other purposes £ this 
Act, a construction permit is deemed to be a ‘lice set," 


. For example; “FTRT 850.41 provides "additional standards” 
for Section 104 licenses, and 10 C.F.R. 8850.42 8 50.43 
provide "additional standards" for Section 103 licenses. 


16. 42 U.S.C. 82235, “Construction Permits”. 


The issuance of a construction permit is to be accorded the 
same procedural safeguards of hearing and notice to interested 
persons under Sections 182 and 1892.17 of the statute as in the 
case of an operating license. Aithovgh Intervenors claim that 


the Commission may not consider the granting of a construction 


permit and the granting of a license as two separate proceedings 


subject to substantially different results, 28 that procedural 
similarity only was intended between permits and licenses is 
clearly indicated in the entire legislative history of Section 
185.19 In recognition of this point, our rules are designed to 
provide for Commission determination of the form and scope of a 
I7. 42 U.S.C. Bee80(a), which provides: 


"In any proceeding under this Act, for the granting, 
suspending, revoking, or amending of any license or 
construction permit, or application to transfer control, and 
in any proceeding for the issuance or modification of rules 
and reguletions dealing with the activities of licensees, 
and in any proceeding for the payment of compensation, an 
award or royalties under sections 153, 157; 186 c., or 188, 
the Comntssion shall grant a hearing upon the request of 
any person whose interest may be affected by the proceeding, 
and shall admit any such person as a party to such 
proceeding. The Commission shall hold a hearing after 
thirty days' notice and publication once in the Federal 
Register on each application under section 103 or 104 b. 
for a license for a facility, and on any application under 
section 104 c. for a license for a testing facility." 


Post-Hearing Brief of Intervenors, pp. 18-19. 


On several occasions during Congressional consideration of 
the statute, Section 185 was sought to be amended by adding 
at the end thereof, "and no construction permit shall be 
issued by the Commission until after the completion of the 
procedures established by section 182 for the consideration 
of applications for licenses under this Act", I Leg. Hist. 
1168, 1178, 1209. ‘The proposed language appears to have had 


IGG 


| construction permit preliminary to a Section 104 license as 


IO. (cont'd) its basis in a criticism of Section 185, as reported 
out by the Joint Committee, S. Rep. No. 1699, supra n. 10 at 
84, I Leg. Hist. 832, and as finally enacted, ose b 
Representatives Price and Holifield, ibid. at 123, Leg. 
Hist. 871: "Section 185, providing for the issuance of 
construction permits to applicants whose applications are 
otherwise satisfactory to the Commission, should be 
specifically subject to the same rocedural safe 

es S) z or no 


v. under section 

e believe tha e section sho e@ amended to 

same procedure specified in section 182 mandatory 
construction permits are issued." (Emphasis added. 

same emphasis on procedural similarity between a co truction 
permit and license was made by Representative Holifield in 
proposing the amendment on the House floor, 100 Cong. Rec. 
10397-98 and 10406, III Leg. Hist. 2848-49 and eee 
However, the amendment was apparently never considered or 
voted upon by the House, see 100 Cong. Rec. 11368-72, IIt 
Leg. Hist. 2953-57. A similar amendment was presen ed on 

the floor of the Senate by Senator Humphrey, who stated 

that "at the time I crew up this amendment I was not aware 

of the modifications which had been made to section 
and also to the judicial review section. . . okE* le 
ZU/nder the terms of the bill, 2s amended, the construction 
permit is equivalent to a license. In other words,|-. « « 
under the bill a construction permit cannot be interpreted 
in any other way than being equal to or a part of t 
licensing procedure. ***" (100 Cong. Rec. 11566, I 
Hist. 3759) Senator Hickenlooper, sponsor of the bi 
Senate, responded that (1), by virtue of certain 
to Sections 182 and 189 providing for application o 
Administrative Procedure Act and other procedural ci 
to both construction permits and licenses, the vouasneas 
was not essential and (2), in the words of Senator Humphrey, 

the revised sections on judicial review and on hearings and 
the revised Section 182 on license application ell apply 
directly to construction permits" (100 Cong. Rec. 115 
Leg. Hist. 3759). Senator Hickenlooper was referri 
amendment to Section 189 which was approved on the fl 
the Senate to provide for a formal hearing in proceeding: 


print of H.R. 8862 and S. 3323 dated May 21, 195 
Hist. 257, 330-31), incorporated in H.R. 9757 as introduced 
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appropriate in a particular case, depending upon the particular 
state of research and development currently available to the 
proposed project. 
2. Regulations 

Certain portions of our regulations have a bearing on the 
safety and financial issues in this case. The basic statement of 


the standards under which the Commission will issue both licenses 


and construction permits is Section 50.40 of our regulations .©° 


. (con une 30, Leg. Hist. 541, 625-27), and 
passed by the House (100 Cong. Rec. 11369, III Leg. Hist. 
2954), The same end sought to be achieved by the Humphrey 
proposal was provided in the statute, as enacted, that is, a 
construction permit may only be issued upon public notice 
and hearing under the Administrative Procedure Act in the 
same manner as licenses are processed. 


10 C.F.R. 850.40, "Common Standards," which provides: 


"In determining that a license will be issued to an 
applicant, the Commission will be guided by the 
following considerations: 


"“(a) The processes to be performed, the 
operating procedures, the facility and equipment, 
the use of the facility, and other technical 
specifications, or the proposals in regard to any of 
the foregoing collectively provide reasonable assurance 
that the applicant will comply with the regulations 
in this chapter, including the regulations in Part 20, 
and that the health and safety of the public will not 
be endangered. 


"(b) The applicant 1s technically and financially 
qualified to engage in the proposed activities in 
accordance with the regulations in this chapter. 


"(s) The issuance of a license to the applicant 
will not, in the opinion of the Commission, be 
inimical to the common defense and security or to 
the health and safety of the public." 


mers ip ea 


Under that regulation, waere 2 construction permit for 4 


developmental facility is involved, the Commission must 


be 


assured that (a) the construction of the facility will not 
endanger the health and safety of the public, (b) the applicant 


for the permit is technically and financially qualified 
in the proposed 


construction, and (c) the issuance of 


to engage 
the permit 


for construction will not involve acts inimical to the common 


defense and security or to the health and safety of the 


Section 50.45 of our regulations, which standards again 


public. 


Special standards for construction permits are provided in 


emphasize 


that, under the statute, a construction permit is a step toward 


a license rather than the equivalent thereof 22 Actual 


issuance 


of a construction permit, as well as of a license, is covered by 


Section 50.50.24 


andards for Construction Permits," 


which provides: "An applicant for a license or 


of a license who proposes %o construct or alter a 
or utilization facility will be initially granted 


tion permit, if the application is in conformity 
acceptable under the criteria of 8850.31 through 
the standards of 8850.40 through 50.43." 


an amendment 


production 

a construc- 
ith and 

50.38 and 


10 C.F.R. 850.50, "Issuance of Licenses and Construction 


Permits," which provides: 


ments of the 
if any, 
Commission will issue a license, 
construction permit, in such form and containing 


"Upon determination that an 
application for a license meets the standards and 
act and regulations, and that notifications, 
to other agencies or bodies have been dul 
or if appropriat 


require- 
made, the 
a 


uch 
conditions and limitations including technical specifications 


as it deems appropriate and necessary. 


Under Sections 50.2323 and 50.56¢4 the Commission will 


convert the permit to an operating license upon completion of 
construction, satisfaction of all the conditions of the permit, 
and "in the absence of good cause shown to the contrary." ‘The 
regulation most vitally involved in the present proceeding is 
Section 50.35,°5 which provides: 


"Extended Time for Providing Technical Information. 
Where, because of the nature of a proposed project, an 
applicant is not in a position to supply initially all 
of the technical information otherwise required to 
complete the aoplication, he shall indicate the reason, 
the items or kinds of information omitted, and the 
approximate times when such data will be produced. If 
the Commission is satisfied that it has information 
sufficient to provide reasonable assurance that a 
facility of the general type proposed can be constructed 
and operated at the proposed location without undue 
risk to the health and safety of the public and that 
the omitted information will be supplied, it may process 
the application and issue a construction permit on a 
provisional hasis without the omitted information subject 
to its later production and an evaluation by the 
Commission that the final design provides reasonable 


oF eRe 705, construction Permits," which provides, in 
pertinent part: "A construction permit for the construction 
of a production or utilization facility will be issued prior 
to the issuance of a license if the application is otherwise 
acceptable, and will be converted upon due completion of the 
oT a and Commission action into a license as provided in 


10 C.F.R. 850.56, "Conversion of Construction Permit to 
License; or Amendment of License," which provides: "Upon 
completion of the construction or alteration of a facility, 
in compliance with the terms and conditions of the construc~ 
tion permit and subject to any necessary testing of the 
facility for health or safety purposes, the Commission will, 
in the absence of good cause shown to the contrary issue a 
license of the class for which the construction permit was 
issued or an appropriate amendment of the license, as the 
case may be." 


10 C.F.R. 850.35. 


assurance that the health and safety of the public 
will not be endangered." 


3. Application of Statute and Regulations 
The position of the Intervenors throughout ‘this proceeding 
has been that issuance of the provisional construction permit to 
PRDC violated the Commission's own regulations and that, 
therefore, its issuance was illegal. This position was| founded 
in large part on an interpretation of the statute and regulations 
to the effect that all the same findings as the Commission would 
have to make in order to issue a license must also be made in 
order to issue a construction permit .26 In other words|, the 
Intervenors maintain that, insofar as its factual foundation is 
concerned, the distinction between a construction permit and 2 
license is only in the name, and that, unless there is sufficient 
foundation in the record now for the issuance of a license to 
operate, the construction permit should be suspended, and 
construction must stop. With this interpretation we cannot agree. 
There can be no doubt that public safety is the first, last, 
and a permanent consideration in any decision on the issuance of 
a construction permit or a license to operate a nuclear facility. 
D6, —RIGhough thé InteFvenors have excepted to this statement 
(Exception 2 and Supporting Brief, pp. 10-11; see 
Exceptions 3 and 8 and Supporting Brief, pp. 15-17), the 
record establishes that the Intervenors' argument left no 
other alternative (Post-Hearing Brief of Intervenors, 
pp. 16-17, 19, 42-43, and 59; Oral Argument, pp. 8-30). 
For example, the Intervenors argue that "the conditions of a 


construction permit should be the same as the con tions 
of an operating license" (Post-Hearing Brief, p. 7). 
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As we emphasized in'our initial decision, the Commission regards 
the importance of public safety so highly that it considers that 
4t does not lose jurisdiction of this subject even after a 
license has been issued, at any stage in the course of its 
construction, or, for that matter, even after a facility is in 
operation.27 

Section 185 of the 1954 statute clearly contemplates that 
not all the information necessary for issuance of an operating 
license is required for a construction permit. The section 
provides explicitly for the "filing of any additional information 
needed to bring the original application up to date" and for a 
determination by the Commission not only that the facility can be 
constructed and will operate in conformity with the application 
for the permit, but also that no good cause has been shown why 
the granting of a license would not be in accordance with the 
applicable provisions of the statute. 

Read in conjunction with Section 104b., with its emphasis 


upon "the minimum amount” of regulation, and as administered 


under Commission rules, particularly Section 50.35, Section 185 


clearly negates the synonymity of a provisional construction 

permit and a license to operate. The very fact that the 

construction permit is referred to as the natural precursor 

of the license emphasizes the distinction between them, and 

BT. See Act, Sections ldea-, 186a., 187, and 189a.; 10 C.F.R. 
g850.54(e), (£), (nh), and (j) and 50.100. | 


BOL. = 


the distinction is well established in the systems of other 


administrative agencies.2° 


Everyone agrees, including the Intervenors,@9 that |there 
is no hazard to the public in the construction of the reactor 
beyond that which is inherent in any other heavy construction. 
The only question of hazard to the public clearly arises when 
the time arrives for the reactor to go "critical" after issuance 
of an operating permit. The issue as seen by the Intervenors, 
however, is that construction of the reactor inevitably ;means 
its operation in this case. This contention is based on the 
arguments that the heavy investment in the reactor always will 
generate irresistible pressure for its operation so as to 
protect the investment itself, and that it would be unfair to 
PRDC to permit it to make a multi-million dollar investment and 
28. compare Sections 309 and 319, Communications Act of 1952, 
47 U.S.C. 88309 and 319. Section 319 (c) provides|that, in 
cases where a construction permit is required, the| protest 
procedure would be applicable only to the issuance|of the 
construction permit and not to the subsequent issuance of 
the license; gee H.R.Rep. No. 1750, 82d Cong., 2d Sess. 11 
(1952). There is some procedural analogy between an AEC 
provisional construction permit and a preliminary permit 
to be issued by the Federal Power Commission for proposed 
hydroelectric development, 16 U.S.C. 88797(f); see| Delaware 
River Development Corp., 10 F.P.C. 540, 542 (1951). 


Oral Argument, pp. 47-48; Post-Hearing Brief of Intervenors, 
p. 59. 


then-deny it a license to operate. As the Intervenors see the. 
problem, issuance of the license 1s always automatic - - virtually 
a@ ministerial act --once the provisional construction permit 

has been issued. 

As we made clear in our initial decision, the Commission 
certainly does not so interpret the Act or its regulations. 
Indeed, proposals to so amend Section 185 as to achieve this 
result have conspicuously failed to influence the Congress .3° 
Perhaps it may be argued that, in the case of small and relatively 
inexpensive research reactors of standard types, which have 
become virtually production line items, there is no great 
formal distinction between the first step construction permit 
and a second step licensing procedure. In each step there is 
the requirement of the Atomic Energy Act and the Administrative 
Procedure Act for a hearing on the record. Nevertheless, the 
experience of safety of these small research reactors, and the 


relatively minor consequences even if there were an accident, do - 


not require the same degree of caution as is needed for a large, 


expensive, developmental power project such as that of PRDC. 


the work has been done 
has been put forward since passage of the statute, Hearings 


Before Joint Committee on Atomic Sngrey on Deve Lopmen ; 
tate of A Cc Bt: ong., 1st 


8s. 2 . 
e opie 


As we more fully discuss in Part II of this decisio: 


nm, PRDC 


has been on notice since before the first shovel of dirt was 


moved that its construction permitis provisional upon further 


demonstration of manytechnological and financial facts, 
the complete safety of the reactor. The Applicant has, 


stated on the record that it is going to proceed at firs 
[Ee 


under only the construction 
et le 


OSEAN TON IIIT TOE TS: 
that will support assurance that the reactor can be operated. 
cen OME EERE AAT HE 2 


emnenrenremenrncginiiiansinnrte 
in complete safety, and has stated its intention to seek 
DE ROLL, 


rier 


operation authority only after all necessary facts have 


assembled. Since PRDC has recognized the developmental 


permit, so_as to develop a bac 


including 
fin fact, 
it 
kground 


pune ceed 


been 


nature 


of the reactor it 1s building and since it has expressly waived 


any commitment for an operating license31 (if there exis 


ts any 


of the type that the Intervenors contend is implied by the 


construction permit), the possibility that the Commission would 


be in any way bound cannot be visualized. 


31. Acker Narr. Test. 11-12, 29; 
pp. 82-63; Brief for Applicant, pp 
stated in oral argument, p. 63: " 


. 86-87. 
*x** If the change 


It would be hard to 


Gorman TR 3836-38; Oral Argument, 
PRDC counsel 


in the 


reactor design should be so great that PRDC and its member 


companies should be unable financially to meet it, 
the alternative is not that we ask you /the Commis 
to let us finish the reactor and operate an unsafe 
but that then the project should be liquidated. 
feel that in such a case we would not have lost the 
investment by a long shot. We would have acquired 
deal of additional knowlecge in this field which 


then 


sion7 


reactor, 


We would 


so-called 
a great 
ould be 


extremely valuable for the development of other fast-breeder 


reactors." 
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imagine a case where ean applicant would be less able to argue 
that he had been misled by previous favorable Commission action. 
Under the circumstances of this case, moreover, and in view of 
the wording of the provisional construction permit, it is 
perfectly clear that PRDC is assuming 4 substantial financial 
risk with its eyes wide open, and that the generation of any 
pressure from such ingredients would be quite absurd. 

An operating license may be considered in light of the 
clear wording of the statute and on the basis of the legislative 
history as a logical, but not an automatic, sequel to the 
fulfillment of the conditions of the construction permit. 


We again emphasize in this decision, however, the importance 


of the present construction permit provisions requiring the 
demonstration of safety and of satisfying those conditions. 

Our interpretation of the 1954 Act and regulations 
promulgated thereunder with respect to provisional construction 
permits is based upon the statutory wording, the legislative 
history and purposes of that statute, and the practical 
problems of administration which the Congress clearly intended 
the Commission to resolve. This interpretation is neither 


novel nor illegal, as the Intervenors argue. 


Contemporaneously with promulgation of the rules contained 
in Part 50, Congress was fully informed of the reasons and basis 
for, as well as the intended method of, procedures for the 
issuance of provisional construction permits. The development 
of power reactors furnisnes a clear example of the type of 
comparatively untried and technical field wherein importance 
should be accorded "a contemporaneous construction of a/ statute 
by the men charged with the responsibility of setting its 
machinery in motion, of making the parts work efficiently and 
smoothly while they are yet untried and new", Norwegian Nitrogen 
Products Co. v. United States, 288 U.S. 294, 315 (1933).3@ 

Shortly before the rules contained in Part 50 of the 
Commission's regulations were finally promalgated, Mr. Harold L. 


ae s and Tone Assn? 
cert. denied, 342 U.S. 816 2351); Peck v. Greyhound Corp., 
97 F. Supp. 679, 680 (D. C. N.Y. 1951). We are not) here 


construing our regulations to include what an administrator, 
exercising his delegated power, might have covered by 
regulation but did not, particularly where civil or eriminal 
sanctions are being applied under the disputed regulations 
to cere prejudice of 6 Rear ¢ a ay pete 

e.g., Cole v. Yo U.S, 536, 5: 1956); Peters v. 
Hobby, 349 ue ee 330° A 3h ( (2955); united States ex rel. 
Accardi v. ess 267 (19545); Tobin Ve 
Wagner Co., + 87 . ed q3- "979 eek Cir. 1951). 


Price, Director of the then Division of Civilian Application, 33 


described to the Joint Committee on Atomic Energy the proposed 


regulations with respect to construction permits, as follows:>* 


"¥#*% The fact is that at the present stage of 
development, as you know, each of the reactors 
planned for construction is substantially unique. 
There are technicalproblems, hazards problems 
associated with each of thesé reactérs On which 
answers have not yet been Seveloped: THIS has made 
It impracticabie or the Commission to prescribe in 
its regulations definitive standards relating to 
hazards evaluation. What we have done is to set up @ 
procedure under which applicants can make their 
preliminary submissions to the Commission and then 
we would, so to speak, work along with.themas.fast 
Ss we are satisfied that the géneral design concept 
and the location of the racritty appear to be atl" 
right. We would go ahead and issue a construction 
pe as the statute permits, which would have to be 
conditional, of course, conditioned upon their 
satisfying the various hazards problems that they 
will have to deal with. 


"Very often this means that they have experimental 
and testing work to do. As fast as they complete that 
work and submit it to us, it can be approved and then 
the construction permit will mature into a license. 


“The way the companies go about this, it is pretty 
clear that all of those matters will not finally be 
resolved until about the time the reactor is going into 
operation, because their designs will change, and they 
will run tests, But this will work out all right 
because, to the extent that the companies are satisfied 
that they can work out the answers to the hazards 
problems they develop, they are perfectly willing to go 
ahead with these conditional construction permits. 


e sion of an Application has singe been divided 
into a Division of Reactor Development and a Division of 
Licensing and Regulation, of which Mr. Price is the Director. 
Mr. Price was called as a witness in this proceeding by the 
Intervenors (TR 2833). 


34, Hearings Before Joint Committee on Atomic Energy on 


velo nt, Gr an ate 0 omic ner; lustry, 
Sath Cong., ed sess. 100 (1956). 
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At the same hearings, Mr. Price discussed the development of 
standards for construction permits and licenses, in response to 
questions from the Joint Committee counsel:39 

"Mr. NORRIS,* * * 


"You have listed in your work different types 2 
reactors for which licenses have been applied, tha 
is the boiling water reactor and the breeder reactor. 
Have you given any thought to having separate 
regulations for parts of the regulatory processes for 
each of these types of reactors? 


"Mr. PRICE, We thought about it, and for the time 
being rejected it primarily for this reason: We are 
unable to develop any definitive standards for hazards 
evaluation in detail for any of these reactors yet 
because the technology has not developed to the point 
where we know the hazards answers on all of these types 


a “33+ at hearing the statement of) the 
sion to the Joint Committee also discussed Si problems 
raised by the difficulty of developing detailed safety 
standards applicable to construction permits and licenses 
for power reactors, ibid. at 173: "First, in order to 
provide a basis for deSigning and operating atomic) energy 
facilities and equipment, the Commission must establish the 
standards which will be applied in determining whether the 
public is being protected. *** Second, in develop 
adequate regulatory program, it is necessary to pr 
standards, guides, and codes under which proposed 
and operating procedures may be evaluated as to th 
adequacy in preventing accidents and in minimizing 
effects of those which may nevertheless occur. *** 
development of definitive standards or codes in t 
will depend mainly on the standardization of the facilities 
themselves, The complex safety problems of nucle 
reactors are unprecedented. At the present time, 
roposed reactor is different in its major aspects 

other reactor. t is eviden a. 
ments for each reactor must be considered on an individua 
basis. S possible now to develop o ve genera 
standards and guides for reactor sarety. mphasis added. ) 


. ad. 
Commis 
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of reactors. We figure that in this developmental 
period the hazards evaluation business, which is 
really the chief licensing problem, is going to be 
handled, or will have to be handled pretty much on & 
case-by-case basis under some general stan 

which, of course, we do have. We really would not 
add enything to the value of the regulations or the 
procedure except length if we tried to spell out 
something separate for each type at the present time. 


"Mr, NORRIS. | Do you anticipate doing it in the 
future? 


"Me. PRICE. As the reactors are developed and prove 
out, and we begin to get standards in the sense of 
people wanting to build copies of them, then we will be 
at the point where we ought to consider doing that. 
Then we will have some definitive answers on the major 
hazards problems, and we will be able to spell out for 
each type of reactor what the basic hazards protection 
has to be. I do not believe it will be helpful to try 
to do it now. 


"Mr, PRICE, That could very well be." (Emphasis added. ) 
A more detailed description of the provisional construction 


permit procedure, and the reasons therefor, was given to the Joint 
Committee on Atomic Energy in 1958 by Dr. C. Rogers McCullough, 
Chairman of the Advisory Committee on Reactor Safeguards Soviet fr 
who was called as a witness in this proceeding by the Intervenors. 
36. At the time that he testified, Dr. McCullough also was 
Deputy Director for Hazards Evaluation of the Commission's 
Division of Civilian Application. With the creation of the 


ACRS on a statutory basis in 1957, Dr. McCullough has since 
served as Chairman of the Committee. 


The subject was introduced by Representative Holifield, [who asked 
the following question of Dr. McCullough:37 


"I am going to ask you, how can you give a license 
for the construction of a reactor which has never 
been constructed before and be sure that you are 
granting a safe license. I will apply this specifically 
to the experiments which have been conducted on th 
fast breeder type of reactor, the EBR1 which melted 
down as the result of an incident. The EBR2 which will 
be quite a bit larger size reactor, but along the same 
general principles, and which will not be finished until 
1960, upon which the PRDC reactor plans to have its 
engineering based when it comes to the reactor stage. 


"How can you in advance of certain experimental work 
on the EBR2, the completion of it and the operation of it 
for at least a reasonable length of time, justify clearing 
the PRDC for a full-scale reactor such as is contemplated?" 
The following exchange then occurred: 


"Dr. MC CULLOUGH. Let me try to respond to your 


question. In the construction stage of a new type 
reactor <= an Vv, ana cases O ge reactors 
IT feel they are for all practical purposes new types -- 
it is impossible to give a construction permit wnich 
en_can be guarantee © be converted into an operating 


cense in my view. 


"The dilemma is that persons wishing to construct a 
reactor would like to know, before they commit fees 
sums of money to construct, that they can operate. 
This is a perfectly reasonable point of view. So we 
have a dilemma here that you can't resolve. 


"Representative HOLIFIELD. It can be solved? 
"Dr. MC CULLOUGH. We think it can be solved. 


37. Hearings Before Joint committee on Atomic Energy on 
eve lopment Tow an tate o omic Ener UsStIY's 
ONE.» ess. O~ r. McCuilo also 
stated, ibid. at 112, that the ACRS "believes, in the 
present state of the reactor art, it is impossible |to set 
up rigid or fixed criteria or definite standards because 
the exercise of judgment and flexibility is needed |during 


the developmental era. Each case presents differences which 
must be resolved individually." 
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"Representative HOLIFIELD. It can be solved except 
unless by prohibiting the large reactor until additional 
data is concerned is one way? 


"Dr. MC CULLOUGH. Yes. 


* ee 


"Representative HOLIFIELD, I do not bring it up 
from the standpoint of extending the argument, but from 
@ real concern of how we are goi to get on with the 


us ie Ways CS 
@ calculated risk, but 1 am hoping that in the 
consideration of this calculated risk which is taken 
that the Safety Advisory Committee will recommend, 
to the best of their ability, every safeguard possible 
to not just assume the risk without also saying that 
there may be a risk, and if there is a risk here, how 
can we direct the engineering so that a safeguard is 
built concurrently with the building of the risk. 


‘Dr, MC CULLOUGH, This is the way we have tried to 
j t Gion Tmo, 


solve this problem: To ve a construc 
pointing on me areas shat requite further work, and 
so in a sense Ss a con 3} e z 
"May I say that the words ‘construction eos 
The 


co) eve aescr. on OL W. ou are go 
erore you ge e pe ° e construc 
8 reactor) business is no e same 


"Representative HOLIFIELD., That is right. 


"Dr. MC CULLOUGH. So what we have tried to do in 
the case of large reactors is to 
step and kee ormed each step o 


*& eee 


"Representative HOLIFIELD, Is it possible in the 
case of a reactor such as the PRDC for them to build 
certain parts of the reactor -- I am not thinking 
about the building or foundations or the roof, but 
the reactor itself -- when there is still a large 
area which is still in the realm of the unlmown? 


=53T— 


"Dr, MC CULLONGH, There are two ways of approaching 
this, They could t.o13 up on certain of the controversial -- 
I am speaking technically now and unknown features is a 
better word -- and the othar thing they could do, if, 
in their technical judgment, they feel it is worthwhile, 
is to construct the particular part, erccuee omit may 


have to redo it. It a5 ee mone: guess 
can make that chof sis aa = 


Se eee oe 
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The issuance of a oroeteretal construction permit |to PRDC, 


which does not in any manner adversely affect the health and 


safety of the public or that of the Intervenors, was effected 


pursuant to the regulatory scheme generally prescribed by the 


Congress in the Atomic Energy Act of 1954, as carried out under 


Commission rule, If the Commission had not adopted and/used the 


procedure at issue in this proceeding, it would be disregarding 


the letter and spirit of the statute, applied to the practical 


problems of reactor development, 


II, ORIGINAL PROVISIONAL CONSTRUCTION PERMIT 


Intervenors contend that the Commission erred in failing to 
find (1) that the issuance of a provisional construction permit 
on August 4, 1956, was illegal because no reasonable assurance 
of safety and financial qualifications existed at that time, and 
(2) that the Intervenors were denied a fair hearing because proof 
of such claimed illegality was not permitted to be included as an 
4ssue in the proceeding. Closely allied with these. contentions 
is the Intervenors' claim that the Commission erred in refusing 
to suspend the construction permit as requested by the Intervenors. 

After notice of the filing of the PRDC application was 
published June 27, 1956,38 the Commission on August 4, 1956, 
issued a conditional or provisional construction permit (CPPR4+) 
for the proposed project, reserved nuclear materials for use in 
connection therewith, but took no action with respect to a 
license to operate the plant.39 After finding that PRDC and its 
associated companies were technically qualified to design and 
construct the proposed reactor, our provisional construction 
permit provided, in part (pp. 2-3): 

"D, (1) There are identified areas of uncertainty 
regarding the hazards potential of fast neutron breeder 
reactors that must be investigated and resolved. From 
the current state of the technology applicable to such 
reactors it can be reasonably inferred that there may 
be other areas of uncertainty not yet identified and 
requiring investigation and resolution. * * * 

387 Sl Fed. Reg. 4O37-  — 
39. 21 Fed. Reg. 5974. 
cae 


"(2) On the basis of information presently available, 
the Commission believes that the problems relating to 
the safety of operation of the PRDC reactor will prove 
to be of a kind that can be satisfactorily resolve 
within a reasonable time. There is some doubt whether 
they can be resolved in time to meet the schedule 
proposed by PRDC in its application /then December 
19597 and it may turn out that further investigation 
beyond the program of investigation outlined by PRDC 
in its application will be needed. 


"B. Although PRDC has submitted evidence of a 
commitment from certain banks for a loan of vp ra 
and has deseribed its plan for obtaining additiona 
financing from its member companies, the evidence 
submitted to date does not justify a finding with 
respect to the financial qualifications of PRDC and 
accordingly the continued effectiveness of this permit 
Will be conditioned upon a further showing in this 
regard. . . ." 


Among conditions of the construction permit were the requirements 
that PRDC "within twelve months . . . suomits sufficient informa- 
tion relating to its financial resources to enable the Commission 
to make a finding that the Company has adequate financial 


resources to meet the requirements of the law and the 


regulations", 40 and that the Applicant submit a final Hazards 


Summary Report showing that "the final design /of the proposed 
plant7 provides reasonable assurance .. . that the health and 
safety of the public will not be endangered by operation of the 
reactor in accordance with specified procedures." 

The letter dated August 4, 1956, from the Director, Division 
of Civilian Application, to PRDC, stated, in pertinent part: 


tO. Extended for an additional twelve months by action! of the 
Commission August 1, 1957. 


nes 


"as specified in the construction permit, prior to 
taking action on the conversion of the construction 
permit to a license to operate the facility a final 
Hazards Summary Report must be submitted to AsC for 
evaluation and a determination that the reactor can, 
in fact, be operated without undue risk to the 
health and safety of the public. 


"as stated in the construction permit the Commission 
believes that the safety problems associated with the 
reactor will prove to be of a kind which can be 
resolved within a reasonable time. The Commission 
regards the fast breeder program as a very important 
program and will use its best efforts to assist the 
company to resolve these problems as completely and as 
quickly as possible. However, the Commission wants it 
to be clearly understood that in issuing this 
construction permit the emphasis 4s on the fact that 
it is a conditional one and that the Commission can make 
no commitment to convert the permit to a license until 
it is satisfied on all safety matters. 


"Also, as you are aware, PRDC has not submitted to 
Gate sufficient information for the Commission to make 
a finding with respect to financial qualifications. 
Paragraph 3d of the permit contains @ condition that 
its continued effectiveness will be dependent upon 2 
showing within 12 months by PRDC that its financial 
resources are such as to enable the Commission to make 
the required finding, unless for good cause shown the 


rae asa extends the time for submission of such 
ate. ; 


In our Order and Memorandum dated October 8, 1956, we 
designated certain issues for determination and denied the 
Intervenors' request for suspension of the provisional 
construction permit “without prejudice to ultimate determination 


by the Commission as to whether the permit should be continued, 


modified, or vacated." The issues for hearing, now relevant, 


concerned (A) (1) whether there was information sufficient to 


provide reasonable assurance that the type of facility proposed 
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could be constructed and operated at the location proposed without 
undue risk to health and safety of the public, and (2) whether 
there was reasonable assurance that technical information 
required to complete the application would be supplied; (B) 
whether the applicant was financially qualified to engage in the 
proposed activities and to receive an allocation of special 
nuclear material; and (D) what additional or different provisions, 
if any, should be incorporated in the permit. 
In an order dated December 21, 1956, we also denied, among 
other things, a motion by the Intervenors to expand the issues 
for hearing to include the alleged illegality of the original 


issuance of the provisional construction permit. We construed 


the Intervenors' pleadings "as denials that there is presently 
a sufficiency of facts or information warranting issuance of the 
construction permit" and as raising questions of law to be 
considered by the Commission on brief after conclusion of the 
hearing. 
As we have previously stated, this proceeding was not 
complete until opportunities for hearing had expired or,|if, as 
here, a hearing was properly requested and allowed, such! hearing 
was held. Although the Commission believed at the time it 
issued the original provisional permit that reasonable assurance 
of safety and financial qualifications. had been or would) be 
established, this belief was immaterial once the request) for 
hearing was made, and safety and financial qualifications beeamie 


= be 


an issue for the proceeding on the record. Even if the Commission 
had erred in issuing the original construction permit, such error 
would not be prejudicial to the Intervenors, because they were 
afforded every opportunity on the record to develop ‘the safety 
and financial issues. 

Intervenors contend that such alleged error, per se, 
vitiated the entire course of the proceeding. Such a rule, we 
believe, was never contemplated by Congress in providing for 


construction permit and licensing proceedings under the Atomic 
Energy Act of 1954, would have undesirable results, and would be 


contrary to the public interest, where such interest 1s adequately 
protected by the proceeding here involved. In any such 
proceeding the public interest in obtaining reasonable assurance 
of safety and financial qualifications without undue hazard to the 
public, not the original granting of the permit, is the primary 
issue in the proceeding. #2 

Whether or not to suspend a construction permit pending the 
hearing or at the conclusion thereof was a matter exclusively 
within the discretion of the Commission, so long as the public 
interest and that of 'the Intervenors were not directly and 
WI7~Federal Commnications Commission v. Sanders Brothers Radio 


Station 909 U.S. 470, 877 (1080): ational labor Relations 
poate. National Container Co fe oar ee 3253 aa 3T a 
763, in, 19 lie Sigs Sy toae 7 vedere Te anto Chenicsl Co-. : 


Commission, 145 F. 2d 858 


ede Tai 
D.c. CO IOud); see Clarksb 
Publishing 0. ° v. P.C.Ce, 225 F. 24 511, 515 (D Dot 


3g — 


adversely affected by the exercise of that discretion. No one, 
not even the Intervenors, contends that going forward with the 
construction of this project will result in any risk whatsoever 
to the health and safety of the public. We have balanced the 
possibly conflicting considerations between continuation of the 
construction of the project and suspension thereof. We believe 
the public interest in the development of the fast breeder 
reactor, the time to be saved in proceeding with construction 
while the remaining technical and safety problems are being 
solved, and our responsibilities under the Atomic Energy Act of 


1954 are better served by continuing the permit 42 


We. Federal Communications Commission v. WIR, 337 U.S. 
- 3 pederal Broadcasting System v. F.C.C 
F.2d 941, 944 (D.C. Cir. 3 Tana-Ohio Loca 
Case, 2 Ad. L. 2d 827, 828 (C.A.B. 1952); see Ra 
of America v. United States, 341 U.S. 412, 419-2 


Mid-Florida Radio Corp. Vv. F.C.C., 248 F. 2d 755 (D.C. Cir. 


noe 


III, SAFETY AND FINANCIAL ISSUES 

The vast majority of Intervenors' exceptions concern our 
findings in the initial decision with respect to safety and 
financial qualification. The principal factual issue in this 
proceeding is whether there is information sufficient to provide 
a reasonable assurance that a utilization facility of the general 
type proposed in the PRDC application can be constructed and 
operated at the location proposed therein without undue risk to 
the health and safety of the public. Subsidiary to this issue 
4s whether there is reasonable assurance that technical informa- 
tion omitted from, and required to complete, the application will 
be supplied before issuance of an operating license. A careful 
evaluation of the entire record in this proceeding can only lead 
to an affirmative answer to all of these questions. 

Many of the exceptions taken by the servenors to our 
findings and conclusions in the initial decision, particularly 
with respect to safety, rely upon isolated statements in the 
record by the experts who testified, which statements, if 
compared with all of the testimony of those and other witnesses, 
do not support the exceptions. Our decision must be based on the 


substantial evidence in the record as a whole .43 Even assuming 


RB. Carper Communications Commission Ve Allentown Broadcasti 
National Labor Relations 


Board "y. ection Mol Co., 244 F, od 50 (Oth Cir. 
1954); see a teeteoear Camera corp. v. N.L.R.B., 340 U.S. AT4, 
488-91 (1951). 
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that conflicts in the testimony of the experts do exist, we 
must resolve such differences by an examination of all of the 
testimohy and exhibits, particularly where the matters in dispute 
involve questions of expert judgment delegated by the Congress 
to the agency 4 


1. Description of Proposed Reactor 
The proposed reactor is the largest of this particular type 


so far proposed to be erected in the United States, The design 
of the facility includes a core of uranium, a blanket of uranium 


surrounding the core, 45 a reactor vessel housing the core and 


U.S. 

98 F. Supp. 855, N.Y. 1951), aft Se 

(2951), reh, denied, 342 U.S. 911 (1952); Steelco Stainless 
ee 


Ine. v. rederal Trade Commission 
695-06 (7th T9051); Consolidated Ro 


° 0 Corp. oO ta ve United States, 341 U.S. 412, 419-20 
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The core of the reactor is to be a cylinder approximately 
30.5 inches in diameter by 31.2 inches high, consisting of 
uranium pins 27% enriched in the isotope U-235, c¢ in 
zirconium and held in square, stainless steel subassemblies. 
A blanket of uranium depleted in the isotope U-235 would 
surround this core and would comprise, with the core, a 
cylinder 78.5 inches in diameter and 67 inches long. 


blanket ,#6 movable control rods,47 primary sodium and secondary 
coolant systems, 48 biological shielding, #9 @ vapor containment 


shell, and various associated structures for such purposes as 


storage of new and spent fuel elements, waste storage, clean-up 


a6. The reactor vessel and core would be housed in a reactor 
building, which in turn would be housed in a containment 
structure, 120 feet high and 72 feet in diameter, of 
welded carbon steel. The reactor vessel is welded, stain- 
less steel, with a maximum thickness of 2 inches, 36 feet 
high, with a diameter, enclosing the core and blanket, of 
9.5 feet in the lower section and of 14.5 feet in the 
upper section. 


The safety and control mechanism for the reactor core 
includes rods containing Boron-10, which reduces radio- 
activity by absorbing neutrons. These rods control the 
radioactivity in the core by their insertion into or 
withdrawal from the core, and they are designed so that, 
in the event of a mechanical or electrical failure, their 
magnetic grips will release them to drop into the core. 


The reactor is designed to be cooled, by 5000 cubic feet 
of liquid sodium, pumped by electric pumps upward through 
core and blanket, thence through three primary coolant 
loops to heat exchangers, and then back to the reactor 
vessel. A secondary coolant system consisting of 3 loops 
carries liquid sodium from the primary heat exchangers to 
the steam generators, where the heat contained in the 
liquid sodium is used to convert water into steam. The 
liquid sodium then returns to the heat exchangers for 
further heating. This dual system ts provided primarily to 
prevent the chemical reactions which would take piace if 
the radioactive sodium in the primary system reacned the 
water in the steam generator. 


For biological shielding, as well as for other purposes, 
the reactor vessel would contain twelve inches of stainless 
steel inside the lower portion thereof, thirty inches of 
borated graphite between the lower reactor vessel and the 
primary shield tank, and a 3.5 foot concrete wall enclosing 
the reactor vessel and primary coolant system. A 7-foot 
concrete wall and five feet of concrete and steel flocring 
would enclose the lower reactor compartment. 
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ahd storage of sodium and inert gas, general services, holding 

liquid wastes, draindge, breakwaters, and dikes, 
Like all other contemporary power reactors, the fast breeder 

reactor is a device in which the energy of fission of uranium is 


converted into heat, which heat then is removed in such a way as 


to permit further conversion into electricity by means of 
conventional generator facilities,9-° This particular type of 
reactor is termed "fast" because it can utilize neutrons |produced 
by the fissioning of Uranium-235 nuclei and moving at a speed of 
about 10,000 miles per second, If a reactor is so designed 
that its non-fissionable Uranium-238 atoms in the core ani 
blanket capture neutrons and therefore change into plutonium 
atoms at a rate greater than the rate at which the Uranium-235 
atoms are fissioning, it is called a "breeder". The proposed 


50. “The nuclear reactor 15 an assembly containing fissionable 
material in an arrangement designed to sustain and control 
& nuclear fission chain reaction. Fission occurs when a 
ausleus of a fissionable element /Uranium-233 and -235 and 
Plutonium-2397 captures a subatomic particle called ja 
neutron, The nucleus then splits into two lighter nuclel 
(the primary fission products) and at the same time! energy 
is released, largely in the form of heat. Also, with the 
fission of each nucleus, neutrons are emitted, 2 or|3 on 
the average, If at least one of these is captured by 
another fissionable nucleus, a fission chain reaction, 
accompanied by the continuous production of heat, becomes 


possible." Atomic Energy Facts 79 (GPO 1957) 


If, however, the reactor employs as a "moderator" a material 
such as graphite, either ordinary or heavy water, or 
beryllium, which has the ability to slow down neutrons to a 
speed of about one mile per second without capturing those 

neutrons, and if the reactor employs those relatively slow 

moving nuclear particles in the chain reaction, it is called 
& slow or "thermal" reactor, 
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PRDC reactor is so designed, and its conversion ratio is 1.20, or, 


in other words, it is designed to produce 20% more fissionable 
material than it consumes. 

As in the case of any other power reactor at this stage of 
the art, in addition to the design features of the reactor which 
will be determined and demonstrated before the actual construction 
of the reactor, many other such features will be determined and 
demonstrated during its actual construction. This fact merely 
underlines the importance of the development of the fast breeder 
reactor at an early date. As the Intervenors concede » the fast 
breeder reactor is one of the promising types for development of 
electric power on a commercially feasible basis. Demonstration 
of the economic practicability of breeding would increase by 
many times the available reserves of nuclear fuel by facilitating 
the conversion into plutonium and use as fuel of the Uranium-238 
isotope which comprises 99.3% of the natural uranium resources 
in the world, 

2. Safety of Proposed Reactor 

The concept of a fast breeder reactor is not novel. 
Government interest in fast neutron systems goes back to at 
least 1945.52 In addition to applicant's proposed reactor, at 


lo) gonne National Laboratory (then 
called the Argonne Forest Laboratory) and Los Alamos 
Scientific Laboratory submitted proposals to the Manhattan 
Engineer District (predecessor of the AEC) to design and 
construct one fast reactor by each laboratory. Both AEC and 
the United Kingdom have since then operated a number of small, 
uncooled critical assemblies and flexible critical experi - 
ments, and AEC has operated two fast reactors, "Clementine" 
(1946-52) and EBR I {951-55). 
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least two other breeder reactors are presently programmed by 


the AEC, one of which became operational in November 1957 (EBR I, 


Mark III core) and the other of which (EBR II) is scheduled for 


completion of construction in December 1959. The United 


Kingdom?3 was scheduled to complete construction of a 


uraniun- 


fueled fast breeder reactor with a load capacity of 60,000 


thermal kilowatts at Dounreay, Scotland, in December 1958.54 


Three major problems relate to the operational safety of 


the fast breeder reactor. First, there is the possibility that 


such a reactor might have instabilities which could lead to a 


nuclear runaway. Second, there is the possibility that a fuel 


53. British data, including Dounreay data, is being and 
will continue to be made available to AEC pursuant 
to an agreement for exchange of detailed information 


under the U.S.-U.K. bilateral agreement. 


In addition to the foregoing reactors and critical 


experiments, general studies have been conducted, 


or are being undertaken, by AEC and APDA-PRDC in 


the 


areas of fuel element irradiation, sodium technology, 


theoretical and experimental analyses of meltdo 
problems, and containment calculations and exper 


ments. 


There is considerable experience in the use of sodium 


and related materials as coolants. In general, 
contrary to Intervenors'! exception, these sodium 


systems have operated successfully and have demonstrated 
the ability to achieve satisfactory purity of sodium 


and to avoid significant corrosion. 


@ meltdown resulting from a nuclear runaway or @ failure of coolant 


could release energies capable of breaching the various contain- 
ment layers. Third, there is the possible damage resulting 
from the leak of radicactive fission products in the event of 
such breaching. 

The possibility of one of these accidents -- or some other not 
now foreseeable -- cannot be categorically excluded. if the 
statute and the regulations are to be interpreted, as the 
Intervenors imply, so that the Commission must be certain that such 
an accident.will never_occur,-© _then-no developmental reactor could-ever 


55. Yossibliity of meicdown of the core of a fast breeder reactor 
arises because such reactors contain substantially more 
enriched U-235 then thermal reactors of equivalent power. 
Geometrically dispersed in the core to provide, passage of 
coolant, which comprises nearly 50% by volume of the core, 
fissionable material, if assembled with sufficient rapidity, 
would explode. Although such an explosion would not have 
the force of an atomic bomb and in itself would not represent 
a hazard to people off the reactor site, the explosion con- 
ceivably could generate sufficient force to breach the 
various containment layers and thus release fission products 
to the atmosphere. Information presently available does not 
exclude the possibi ta me sw and reassembly of the 
core. could © energies capable of effecting such results. 
An extensive program to investigate further the possibility 
of a nuclear meltdown, the course which it would follow, 
and the energies which could result, as well as the further 
strengthening of the containment structures, has been 
undertaken by Applicant and the AEC. 


See, e.g., Post-Hearing Brief of Intervenors, Dp. he ("the 
reco oes not demonstrate that there cannot be a meltdowm 
of the PRDC reactor"), p. 43 ("possibility of simultaneous 
failure of both mechanical controls and human controls cannot 
be excluded") and p. 49 ("still uncertain that the proposed 
containment shell will not be breached in a meltdown"). 


x /') be built under a construction permit or operated under a license. 


The very fact that Section 104 of the Atomic Energy Act of 1954, 
under which developmental reactors can be licensed, is in| the 
statute reveals that such a standard was never contemplated. As 
we emphasized in our initial decision, the concept of reasonable 
assurance of safety must be sensibly, though severely, applied. 
The two types of instability which may be encountered in 
fast reactors -- autocatalytic! and resonanceD®S ~- are believed 


capable of handling by design features. Proposed experiments 
57. The stability of a reactor is essentially a matter of its 


power and temperature coefficients. If an increase in the 
temperature or power of the reactor tends to increase its 
reactivity -- and hence increasesits power-- a vicious eircle 
is created in which a power excursion, once started, | tends 
to multiply itself. The reactivity of a reactor depends on 
its "multiplication factor", the number of nuclear fissions 
produced on the average by the neutrons resulting from one 
nuclear fission. If the multiplication factor (normally 
referred to as "k") is 1, the power is steady; if Se 


than 1, the power will decrease. The difference, k-1, is 
called the "reactivity" or sometimes the "excess reactivity" 
of the reactor. Reactivity is usually controlled by| rods 
which can be moved in and out of the reactor, the rods 
either absorbing neutrons, cutting down the amount o 
fissionable fuel by removal of such fuel from the core, or 
permitting the escape of neutrons by moving the reflector. 
The terms "temperature coefficient" and "power coefficient" 
are used, respectively, to describe the effect on 
reactivity of changes of temperature and power. A positive 
temperature or power coefficient is one with which 

increase in temperature or power produces an increase in 
reactivity, thereby causing a further increase in power. A 
negative coefficient 1s one with which an increase i 
temperature or power decreases reactivity and hence power. 

A reactor having significant positive temperature coefficients 
is termed autocatalytic. A reactor having suitable negative 
coefficients is considered inherently stable. 


Resonance may be defined as oscillations in power level which 
result from the interaction of slow and fast acting power 
coefficients. It is generally believed that. resonance effects 
will be suppressed by substantial prompt negative power co- 
efficients. Existence of such resonance effects does not 
present a safety hazard as serious as an ie faa effect. 
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I should determine whether or not bowing inward of fuel elements, 


thus increasing the density of the core and hence reactivity, 

is responsible for a positive temperature coefficient in breeder 
reactors. It is highly probable-- and the Intervenors do not 
dispute -- that bowing can be prevented by proper mechanical 
design. 

Apart from these problems, and as the Intervenors concede, 
fast reactors are generally considered to be as easy to control 
as thermal. -- or "slow" -- reactors. Indeed, it 4s possible to 
operate a fast reactor with a relatively small amount of excess 
reactivity available, thereby ensuring that an accidental sudden 
withdrawal of all controls will not result in a dangerous nuclear 
runaway. PRDC proposes, at least during the early years of 
“operation, to adhere to such a limitation of excess reactivity. 

Contrary to the Intervenors' argument, the spectrum of expert 
testimony on the safety of the proposed PRDC design was 
surprisingly narrow. The report of the Advisory Committee on 
Reactor Safeguards?? can be literally accepted by the Commission, 
50. The ACRS report 1s contained in a letter dated June 6, 1956, 

from Dr. McCullough, Chairman of the Committee, to the AEC 

General Manager. The conclusions of the report are: 

"]. Even though there are no facts or calculations 
available to the Committee that clearly indicate that 
the proposed reactor is not safe for this site, the 
Committee believes there is insufficient information 
available at this time to give assurance that the PRDC 


reactor can be operated at this site without public 
hazard. 


DS EE FET AUTO RTE TET I 


rae 


as it was by many of the witnesses and the Intervenors, as meaning, 
that the state of human knowledge at the time the report) was 
prepared would not support an absolute guarantee that there would 
be no safety problem in the operation of the reactor, But it 
equally well permits the conclusion that going forward with the 
construction phase of this project would, by the very nature of 
the information developed in the course of evolving design, help 
to remove doubt concerning safety and would tend to provide an 
increasingly firm foundation for the reasonable assurance required 
by the statute that the project could be operated without undue 
risk to public health and safety. 
Witnesses for PRDC, employees of APDA, stated categorically 
not merely that the safety of the reactor type was fully 
established but that existing information, plus what would be 


con . appears doubtful that sufficient 
experimental information will be available in 
time to give assurance of safe operation of 

this reactor unless the present fast reactor 
program of the AEC is amplified and accelerated 


as detailed below. 


"3, It 1s impossible to say whether or not 
an accelerated program would give sufficient 
information to permit safe operation of this 
reactor at the Lagoona Beach site on the time 
schedule presently proposed." 


The report then recommends a program of investigation 
"to judge the safety of the proposed operation." 
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learned from start-up tests on the PRDC reactor, constituted all 
the information necessary to establish that the specific reactor 
proposed could be safely operated. According to Dr. Hans A. 
Bethe, Professor of Physics at Cornell University and APDA 
consultant (Narr. Test. 60-61): 


Genons trated, when such reactor has been buiit, tha 
8 operation is safe. ~~ se eating 


Peeper tte DN ne 
MA INP” RMR 


* * * * 


eee 4s my further opinion that such 
additiona ormation will in fact show, with 

very high probability, that a reactor constructed 
in accordance with the present PRDC design can be 
safely operated. Even if the planned investigations 
should not demonstrate safety on the basis of the 
present design, they will at least substantially 
eliminate areas of uncertainty and point the way to 
changes in particular features of the design so as to 
assure safety. The design of the PRDC reactor is 
sufficiently flexible to accommodate such changes." 


Although he was "not aware that there is sufficient evidence 
or information in the record of this hearing to permit a reactor 
of this general type to be operated today at this particular site" 
Dr. McCullough, ACRS Chairman, stated that|"/i7f|this experi- 


mental program is earried out in sufficient detail, I think it 1s 


PIED ILA ALOT EE IL SAAS BO ATM 


ee tata 


very probable that the necessary information will be obtained" 
EEO NEI LAE ENE - 


WEENIE ALL OBELE a APRESS PNG AHN lagi nll LIE AA te 
(TR 3006-07). Another ACRS member, Dr. Manson Benedict, Professor 
of Nuclear Engineering, Massachusetts Institute of Technology, 


expressed "guarded optimism" towards the PRDC project, with a 
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belief in "a strong probability that the test programs, 


theoretical analyses and design studies described in the hearings 
will lead to a reactor which can be safely operated at) this 

site" (Narr. Test,16). An ACRS member, Dr. Harvey Brooks, 
Professor of Applied Physics and Dean of the Department of 
Engineering and Applied Physics, Harvard University, and Chairman 
of the ACRS subcommittee appointed to follow the progress on the 
design of the PRDC reactor, described his opinion as follows 
(Narr. Test. 38-39): 


"Tn conclusion, I believe that in all probability 
a fast breeder reactor of the PRDC design can be 
operated in a populous location such as the proposed 
Lagoona Beach site without undue hazard to the 
health and safety of the public. I do not believe 
that the presently existing supporting data are 
sufficient to give us the kind of confidence we ought 
to have to permit a project of this magnitude to be 
operated. I do believe, however, that adequate 
theoretical and experimental programs are now under 
way or proposed to furnish the further information 
required and that, assuming adherence to the time ‘ 
schedules which have been testified to, such information 
should be available in time to meet the proposed | PRDC ,~ 
time schedule. Accordingly, I feel that there 1s 
reasonable assurance that the technical information 
needed to complete the license application will be 
supplied, insofar as that information relates to the 
matters covered in my testimony. I further believe 
that, barring unanticipated surprises, the information 
which will be obtained by these programs, including the 
PRDC start-up procedure itself, will furnish reasonable 
assurance that the PRDC reactor can be operated at a 
site such as that proposed without undue hazard to the 
health and safety of the public." 


Other members of the ACRS, as well as an expert witness from the 


AEC staff, testified to substantially the same effect, 
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It is in the nature of reactor design, although certainly 
not unique to it, that many features remain to be designed and 
demonstrated after construction is begun -- and indeed some 
features redesigned and replaced after operation is under way -- 
but there is reasonable assurance in the record that the solution 
of such problems as remain can be effected. As the late Dr. Mark 
Mills, former Associate Director and Head of the Theoretical 
Division of the University of California Radiation Laboratory and 
member of the ACRS, stated, "Practically all advanced technological 
developments take place with a sort of combined construction and 


research and development and necessary dovetailing of these 

things and it seems to me that just how this is done really 
perenne atte I LN 

pretty much has to be left up to the people doing it! (aR 3278)9° 


pte 


We, erat aie Viasat ie 


Based on this record, there is nothing in the PRDC design as 
presently contemplated that is known to be inherently and 
immediately dangerous, no insoluble problems are presently 
identified,and construction of a prototype is not required. because 
of the experinentel work being done or fo 9) done on probhens 
affecting a fast breeder reactor of the PRDC type. ‘However, until 
the questions raised by the ACRS have been answered to the 
satisfaction of the Commission, there will be no license to 
operate the PRDC reactor. 

It is enough for the purposes of the present proceeding 
(that is, for the issuance of a provisional construction permit), 
60. See also bethe (Narr. Test. 11); "*## The simultaneous 

pursuit of programs of research, development and construction 


has become standard in the fast-moving field of atomic 


energy and is necessary in order to keep abreast or ahead 
of our competitors, *#*" 


ae 


and for the satisfaction of the requirements of the statute and 
the regulations, that there be reasonable assurance that the 
reactor can be constructed and operated without undue risk to the 
health and safety of the public. We conclude that the present 
state of knowledge as described in the record gives, and the 
accident possibilities presented on the record do not negate, that 
assurance, We anticipate that the growth of present knowledge 
within a time reasonable in relation to the production jschedule 
of the project will continue to strengthen the assurance, 
As we emphasized in our initial decision, the question of 
safety obviously cannot be considered without regard to proposed 
location, ©2 This record establishes reasonable assurance that 
nee tikelthood of any breach of the containment shell which PRDC 
proposes, designed as J as_ it. is to contain an explosive which is 
Pct tenticteck Dapaen sae 
equivalent to 600 pounds of TNT, a limit beyond any known 
accident possibility in the reactor, is extremely remote. The 
possible consequences in the event of such a rupture should still 
61. Compare Radio Corp. of America v. United States, supra n. 
42, 341 U.S > 427, wherein Justice Frankfurter, dui ubttante, 
sisted, after challenging the Court's acceptance e 
expert judgment of the F.C.C. that a compatible system of 
color television was not presently foreseeable an 
therefore the public interest required adoption of a non- 
compatible system: "Experience has made it rere oe to 
eschew dogmatism in predicting the impossibility 


important developments in the realms of science a2: 
technology, ***" 


62, The proposed site is located on the shore of Lake |Erie, about 
30 miles from the center of Detroit, Michigan, 25 miles from 
the center of Toledo, Ohio, 7-1/2 miles from Monroe, 
Michigan, and 10 miles from the Canadian border. (The site 
is bordered on one side by water and provides an exclusion 
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“not-be ignored, however, If the containment structure failed to 
hold the fission products as the result of a nuclear accident, the 
“eonsequences would depend on the meteorological conditions at the 
moment as well as upon the nature of the fission products 
released. ‘This problem is, of course, not unique to either the 
PRDC reactor or to fast breeder reactors in general. It epplies 
to all types of reactors. 

The evidence of record with respect to site gives reasonable 
assurance that the site is satisfactory from structural and 
underground water flow standpoints, The meteorology of the site 
is complex, but no reason appears in the record for it to be dis- 
qualifying. The site makes possible extensive safeguards against 
the inadvertent.release of liquid contaminants. 

The record shows that the applicant is well aware of its 
problem and is attempting to take all reasonable steps not only 
to prevent accidents, but also to curtail the consequences of an 
accident if there should be one, Studies of weather, hydrology, 
geology, and similar problems have yielded considerable 
information and are still in progress. Although the data of these 
types are not yet complete or conclusive, the record gives 


reasonable assurance that safe operation of the reactor will be 


@8 likely in that locatiqn as in any other location, We 


, . at é 
antictpate that knowledge to. be acquired. will fortify that 


aSSUrANce, - Ne 


62. (contt’d) area on the Land side with a minimum radius of 
2900 feet, Population distribution for given radii from 
the site ranges from W5 people within one mile to 2 million 
people within 30 miles, During the summer months the 
population within 5 miles would be increased due to 
vacationing transients a crowded beaches. 
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Pursuant to Section 50.34 (g) of the Commission's regula- 
tions, the Commission has invariably required, prior to issuance 
of a license, that applicants must identify, and the Commission 
evaluate, the so-called "maximum credible accident", in order 
to determine whether the worst accident deemed credible ¢an have 
hazardous consequences to the public, 63 A maximum credible 
accident is that combination of conditions the occurrence of 
which 1s considered credible and for which the consequentes 
appear to be greater than those for any other credible accident, 
Although the maximum credible accident for the proposed reactor 


as presently designed has not yet been definitively established 


with respect to meltdown and the consequences of a preach of the 


containment structures, studies have been initiated which give 


semen ew 


reasonable assurance that such maximum eredible accident; will be 


identified and its consequences evaluated. 

e of. ° gS): ch application shall state the 
following technical information: ***(g) An evaluation of 
the proposed measures and devices to.prevent acts or 
accidents which would create radioactive hazards or to 
protect against the consequences should such acts or 
accidents occur", 


The degree of "reasonable assurance" with respect to satety 
that satisfies us in this case for purposes of the provisional 
construction permit would not be the same as we would require in 


considering the issuance of the operating license.O4 Even the 


Intervenors on oral argument seemed to acknowledge the differing 
degrees of certitude that the two situations would require, 65 

We think that the form of our order adequately protects all 
participants in this proceeding, as well as the public interest, in 
providing for the filing and distribution of new information that 
will be examined in determining reasonable assurance of safety 


when the time arrives for consideration of an operating license. 


G4. Reasonable assurance means reaponable probability, 
established under the particular circumstances of the case 
ee and in the exercise of sound discretion and 

ert Ju ent,, Great Atlantic & Pacific Tea Co. V. es, 
53 Ohio App. 255, Rom aK 3 see vente 


F F n 

Fire Insurance Co. v. Royal Mail Steam Packet Co., Sa F. 2d 
807, 809 (D.C. N.Y. igsL: American brake Shoe & Foun 
Co. Vv. N.¥.R. Co., 293 Fed. Ole, 025 (D.C. N. oo rSee Ts 2); Van 
Hook Southern Celifornia Waiters Alliance, 323 P, 2d ie, 
B20 (Cal. ADRs 1958); Rexroch v. nolloway, 45 Ind. App. 36, 
90 N.E. 87; (1909). 

65. Oral Argument, p. 31. 


3. Financial Qualification 
The Commission's regulations implementing Sections 182 a. 

and 183 of the Atomic Energy Act of 1954 make financial 
qualification an explicit condition to the issuance of a 
construction permit and ultimately an operating license, 
both with respect to engaging in the proposed eotivitiesO® 
66. 10 C-F.R. 850.40(b), which states in pertinent part: 
"In determining that a license /or construction 

permit7 will be issued to an applicant, the 


Commission will be guided by the following 
considerations: 


* * * * 


"(b) The applicant is technically and SET 
qualified to engage in the proposed activities 
accordance with the regulations in this chapter.” 


a construction permit state " e financial qualifications 
of the applicant to engage in the proposed activities in 
accordance with the regulations in this chapter. ie the 


10 C.F.R. 850.33(f) requires that each application ice 


application is also for special nuclear material license 
pursuant to the regulations in Part 70 of this chapter, 
information should be included with respect to the | 
applicant's financial qualifications to assume responsibility 
for the payment of Commission charges for special nuclear 
material." The latter requirement is covered by 10/C.F.R. 
870.23(e) which provides in pertinent part: 


"A license application /for special nuclear material under 
Section 53 of the statute, 42 U.S.C. 820737 will be| approved 
if the Commission determines that: 


* * * * 


"(e) Where the quantity of material requested, or 
the nature of the proposed activities are such to 
require consideration of these factors by the C 8- 
sion, that the applicant appears to be financially 
qualified to assume responsibility for the payment 
of Commission charges for use, consumption or ac 


ee 
| 


and to receiving an allocation of special nuclear materia1.o7 


With estimates of $44,020,000 for the cost of construction, pre- 
ope 


construction and test operation, PRDC has assets aggregating 
“aetna caesar AEA SIE I SE ARR AOE 


66. (cont'd) of special nuclear material and to engage in the 
proposed activities in accordance with the regulations 
in this part. If the allocation... of a substantial 
quantity of special nuclear material is requested, the 
application should demonstrate that the applicant 
appears to be financially able to undertake and carry 
out the proposed use of special nuclear material for a 
reasonable period of time; ..." 


C.F.R.8850.60(b) and (c), which provide in pertinent part 


"(b) The request for incorporation of ... {provisions 
designating quantities of special nuclear material 
availabie'for use by the facility/ may be made 
simultaneously with the submission of an application 
for construction permit or facility license or at 
any time thereafter. Such request should be 
accompanied by at least the following information: 


(1) The applicant's financial qualifications 
to assume responsibility for payment of 
Commission charges for the materials, and to 
undertake and carry out the proposed use of 
special nuclear material for a reasonable period 
of time; 


* * * * 


"(c) A request for the incorporation in a construc-= 
tion permit or license of provisions Gesignating the 
amount of special material available for use by the 
facility will be approved by the Commission if: 


* * * * 


(2) The applicant appears to be financially 
qualified to assume responsibility for the 
payment of Commission charges for the material 
and to undertake and carry out the proposed use 
of special nuclear material for a reasonable 
period of time;" 


me ae 


$49,448,000 or an excess of $5,428,000 .68 Applicant's fourteen 


public utility members©9 have combined equity assets of $2 


billion. Based upon past compliance with their commitments, 
their assets, and stated willingness to continue to support PRDC, 


$7,000,000 

cash, services, and equipment; and $15,000,000 in tong term 
bank loans, guaranteed by the 16 utility members 0. A 
As of July 1, 1957, $4,000,000 of the bank loans had been 
taken down. The $7 million figure for APDA does not, 
however, reflect APDA's full financial contribution 
project, which is estimated at over $18 millions. 
contribution indicates actual expenditures of $6, 
for the years 1954-1956 and budgeted expenditures 9. 
$7,818,115 for 1957-1959, in addition to the cost ¢ 
component test facility estimated at $4,131,700. 


Central Hudson Gas & Electric Corporation; The Cincinnati Gas 
& Electric Company; Potomac Electric Power Company; The 
Detroit Edison Company; Delaware Power & Light Company; 

Long Island Lighting Company; Rochester Gas and Electric 
Corporation; The Toledo Edison Company; Consumers 
Company; Columbus and Southern Ohio Electric Comp: 
Philadelphia Electric Company; Southern Services, 
representing the Southern Company (Incorporated) ’ 
Power Company, Georgia Power Company, Guif Power C 
and Mississippi Power Company; Wisconsin Electric 
Company; and Iowa-Illinois Gas and Electric Company 
equipment manufacturers are also PRDC members: 
Corporation; Combustion Engineering, Inc.35 Frueha’ 
Company; Holley Carburetor Company; The Babcock 
Company; Westinghouse Electric Corporation; and Aljlis- 
Chalmers Manufacturing Company. 


ower 


there is reasonable assurance from the record that the member 
companies of PRDC will provide any additional funds, if 
necessary, to take care of adverse contingencies. /° 


reject again as unreasonable the contention of Intervenors 
that PRDC can show financial qualification only if it is prepared 
to meet, with cash or assets in hand, a 25 percent overrun for all 


conceivable contingencies. /2 


‘ 2 elecasters v. Federal Communications Commis- 
sion ° 9 -C, Cir, 1955); bore Arthur 
Ollege, 14 R.R, 12034, 12049, 1254 (F.C.C. 1 


National Lite Insurance Co., 4 R.R. 1269, Iasi (90-0, 1900}; 


Samoan Airlines Case, Reopened, 18 C.A.B. 533, chee (195 
Farks Investigation Case, *A.B. 779, 790-91 (1950); Re- 
opene Bsiss ey and Southeastern States Cases, IT 
oor wa O79, SSE TIosOy; For cases in which applicants for 
C.A.B. certificates were found financially qualified because 


of the financial standing of their , companies, which 
closely resembles the situation in 8 proceeding, se 


e 
American rt Airlines, Inc., 3 C.A.B. 294, 295, 297 (C.A.B. 
F can S .-1 C.A.B. 118 (C.A.B. 1939)5 
South Pacific S, inc., 17 C.A.B. 762, 769 (C.A.B. 


increases ave: between 5.and 7.5% already have occurred 
on specific items. being ordered by APDA for PHDC or on labor 
and material expenses incurred by PRDC itself, The most pes- 
simistic comment concerning possible overrun was that given 
by the Commission's Assistant Chief, Engineering Branch, 
Division of Construction and Supply, who stated that the 
original PRDC estimate for "the nuclear portion of the project 
will cost several million dollars more than the $32,400,000 
estimated by PRDC" (Radley Narr. Test. 5-6), but who was not 
ton Saee to give any more definitive estimate of the overrun 
TR 3301-02). 


Atlantic Coast Broadcast Corp., 26 F.C.C. 222, 230 (1959); 
Great Lakes Television, ae, it R.R. 845, 847-49 (1954), 25 


wCeCe 3 11 Broadcast Co., 13 R.R. 996, 
1001-1002 (2957)5 Southeastern Enterprises 12 R.R. 
578, 580 (1955 3 1 eile e 


=159% 


Applicant has submitted a statement of source and applicatior 
of cash covering 10 years of operation, but major elements of 
PRDC's operating costs and revenues are, and can only |be, 
speculative. This is inevitable in a project to construct a 
reactor of an advanced type for the purpose of demonstrating the 
practical value of such a facility. Indeed, one of the purposes 
of the project is to ascertain costs and revenues in the 
operation of such a reactor. (3 


73. ‘The difficulties in connection with operating cosits and 
révenues arise primarily with respect to matters ccntrolled 
y AEC. As the only primary supplier and purchaser of 
utonium, the Commission sets prices for the sale and 
buy-back of special nuclear material, We have guaranteed 
domestic plutonium prices until June 30, 1962, at) $44.20 
per gram and for one year thereafter at $30 per gram. 

e pri¢e to be paid to Applicant for reactor-produced 
plutonium after June 30, 1963, will depend on future 
Commission action, but we have announced that we expect 
"that the prices for plutonium will be reduced, as dictated 
by consideration of the value of the material for 
intended use by the United States and giving such 
to the actual cost of producing the material as t 
Commission finds to be equitable, to a level base 
the fuel value of plutonium in commercial power reactcr 
facilities" (22 Fed. Reg. 3985, June 6, 1957). [Applicant 
estimates the sale price per gram at $30 after June 30, 
1963. The AEC's present estimate of the fuel value of that 

Asctope 15 $12 per gram. based.on comparison with the 
Commission's charges, for U-235. .However, there is at 
nt. no experience with the use of plutonium as fuel, 
it_is uncertain what the fuel value will turn out to 
be. ten years hence. PRDC'S costs and revenues are aiso 
affected by other Commission prices and charges, 
particularly those for chemical processing, which are 
fixed until June 30, 1967, and fuel charges, which are not 
guaranteed, 


Intervenors would require, as one of the bases for financial 
qualification, that the applicant provide for, and have available, 
resources, including binding legal commitments, for every 
conceivable contingency and for unanticipated events which may 
occur during the 25-year life of the proposed operating 
Jicense.?+ Such corstruction of our statute and regulations is 
completely unrealistic, contrary to reasonable legal requirements 


for financial qualification,?> and would make virtually 


tmpossible the construction of any developmental reactor. 


ee partic ly Post-Hearing Brief, pp. 50-57; Reply Brief, 
Pp. 30; Oral Argument, p. 49. 


Southeastern Enterprises (WIE), supra n. 72, 12 R.R. 581, 

wherein the protes claimed lack of financial qualifica- 

tion based "upon conclusionary arguments grounded on 

hypothetical situations and contingencies of the 

protestants' own making"; the F.C.C. later held, 13 R.R. 145 

Sag ence thse is a sufficient showing that the station 
ruc 


can be cons ted and its operation commenced, and that is 
all that we require. The concept of public interest is not 
so exacting that it demands a licensee capable of sustaining 
great losses for long periods and pledged to do so. Were 
this not so, it is doubtful that many of the standard 
broadeast stations now authorized could have passed this 
test. ***" The concept of reasonable financial require- 
ments is particularly applicable to projects involving 
"many novel innovations” in a field where there is little 
precedent and where Congress has directed the agency 
involved to foster development, New York City Area 
Helicopter Service Case, 15 C.A.B. 250, 208, 209-70 (1951). 


So far as the record shows, funds have been forthcoming from 
the members of PRDC on call, and there is no evidence to 
indicate this willingness to continue to support PRDC will cease. 
PRDC appears to be paying its bilis, and its credit has not been 
indicated to be questionable. 

It appears in the record that the utilities which have 
contributed to PRDC have so far had their payments allowed by the 
Commissions regulating them in their respective States as/ proper 
expenditures. All in all, the record shows that PRDC has| assets 
available to it of nearly $49,500,000, and this sum seems) to be 
substantial evidence upon which to base a conclusion of 
financial responsibility. 

We believe that the financial history of PRDC and the 
financial standing of its members are such that the increases in 
cost feared by the Intervenors will be covered through the 
devices that PRDC has previously utilized. The Commission's 
regulations obviously do not require an applicant to have) cash 
on hand to cover all possible contingencies of costs higher and 
revenues lower than estimates. On the basis of the financial 
estimates in the record, and even after making allowances for 


reasonable cost over-runs and revenue under-runs, we are 


satisfied that the record establishes financial qualification 


to construct and operate the proposed reactor, to receive an 


allocation of nuclear materials, and to pay Commission charges and 
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, fu ay Ica.s © reasonable time after scheduled 
start-up of the reactor, and certainly through the middle of 
1963.76 The Intervenors' argument and the Applicant's not too 


strenuous disagreement that the project is likely to be a 
financial failure for the PRDC membership does not refute it with- 
in the framework of the issues of this proceeding .77 


v. Federal Communications Commission 
YO F. ed 554, 5628-6 D.C. Cir. : question o 
financial qualification has at least two aspects: first, has 
the applicant enough resources to construct the station and 
to operate it for a brief period of time; and second, is 
there a reasonable likelihood of financial profit to be 
expected from the operation of the station, or are the 
applicant's personal resources such that he is able and 
willing to operate a station for a considerable period of 
time at a loss, ***"; The Enterprise Co., 9 R.R. 816, 818j-k 
1954); Brush-Moore Newspapers Ces eR. 641, 658-59, 


67 (1956); Grea es Television iInc., su - 72, 12 
R.R. 512; Irede roadcas Oe, supra n. 72, 13 R.R. 
1001; Southeastern e ses ? gupre n. 72, 13 R.R. 


142, Ps" see also . Te Te, oR. 179, 190 
(1952). 


There is no question that "the first nuclear power plents 
will be uneconomic, regardless of design", statement of AEC 
Chairman, Hear 8 Before Joint Committee on Atomic Energy on 
Development, Gre an ate o: omic e us 

ONS.» Sess. 5 e sident 0 old 
the Joint Committee at the same hearing, ". . . we must look 
upon the problem as a developmental one on which money must 
be spent for the ultimate results rather than for any 
expectation of immediate and direct financial return," ibid, 
at 228-29. In this connection, the Renort of the Panel-on 
the Impact of th> Peaceful Uses of Atomle Bue Bath Cong., 
2d Sess. 950), stvaved: en iene ene ecconeaks for 
profituble return on investment, at this stage of research 
and development, are admittedly not high. There are many 
risks uncommon to private industry which exist under the 
rules governing this stage of atomic-power development as 
set forth in law and as administered by the Commission." 
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IV. OTHER PROCEDURAL ISSUES 


In their exceptions Intervenors have raised several other 


issues involving a claimed denial of fair hearing or violation 
of our regulations. In our disposition of these issues earlier 
in these proceedings and by this final decision, we have been 
and are keenly aware of our responsibilities under the! Atomic 
Energy Act and the Administrative Procedure Act that all parties 
be accorded due process in accordance with the letter and spirit 
of those statutes .78 At the same time, however, even assuming 
the validity of any issues raised by the Intervenors in this 
case, the law does not require reversal of an initial decision or 
the remanding of a case to the Hearing Examiner unless) the error 
complained of so affected the rights of the complainants as to 
constitute substantial prejudice and to deny them a fair 

hearing. /9 
73. See sen. Doc. No. 248, 70th Cong., 2d Sess. 217 (ase). 


79. Dolcin Corp. ve aieee Trade Commission, 219 F. mes T42, 746; 
» rehear: en: ed, 219 F.| 2d 751 
(1954), 


cert. “dented Union sas and 

Refini Co. sprecaoned Labor Relations "Board, 1B F, ed 
n industries, Inc.| v. N.L.R.B. 

192 F. 2a 799 “Osth Gir. 198173 ef. Heilly V. us, 330 U.S. 
269, 275-77 (1949), involving ; Gbstantiar prejudice in a 
Post Office Department fraud order proceeding where the 
right to cross-examination of expert witnesses while on 
the stand was seriously inhibited. 


1. Permissive Use of Dizvect Narrative Testimony 

At the formal) prehearing conference, on motion of the 
Applicant, the Hearing Exauiner ordered that the parties would be 
permitted to present direct testimony in narrative form, with or 
without exhibits, for identification, subject to objection by 
other parties and ruling by the examiner thereon and to cross- 
examination of the| witnesses involved. The Intervenors contend 
that (1) no narrative testimony may be offered by any party in an 
AEC adjudicatory proceeding in place of oral testimony taken 
under oath, without the consent of all the parties to the 
proceeding, and (2) substantial prejudice was done to their right 
of cross-examination of the witnesses who submitted narrative 
testimony because they could reach no conclusion concerning the 
veracity and credibility of the witnesses from direct 
examination. 

Any lawyer who has participated in administrative hearings 
knows that there are two sides to the question of written direct 
testimony, but the; complex technical and financial matters 
involved in this proceeding seem to us to make it an archetype 
of the arguments in favor of the written presentation of direct 
examination. No question whatsoever of "personal credibility 
evaluation" arises in this case.80 ‘the permissive order issued 
BOs Remi Te Sisceioy aba way sy reeeree Trade Commission, 211 F. 2d 


8th Cir. 1954); eee General's 


Manual on Admintstrative Procedure Ac 


65 


by the Hearing Examiner accords with the provisions of} the 
Administrative Procedure Act81 and our Rules of Practice, °2 
particularly the authority granted by statute and regulation 


for the Hearing Examiner to regulate the course of a Nearing .83 


i. Section 006(c); see Sen. Doc. No. 248, 
supra n. # ce 30-31, 208, 269-71, and 364~65; Report of 
Attorne cenerai’s Committee = Se te ce ure , 

en. Doc.- Ones udy 
of AEC Pron eainee and Or; enization = the “Lacens of 


eactor Fac es ONG ey» ess. = oint Comm. 
Print 1957). 


82. 10 C.F.R. 82.740, "Prehearing conferences", which provides: 


"(a) In order to provide opportunity for the 
settlement of a proceeding or any of the issues 
therein, or for agreement upon procedural and other 
matters, there may be held at any time prior to or 
during a hearing, upon due notice of the time and 
place given to all parties, such conferences of 
the parties as, in the discretion of the presiding 
officer, time, the nature of the proceeding, and 
the public interest may permit. 


"(b) Action taken at a prehearing spree: 
may be recorded for appropriate use at the hearing 
in the form of a written stipulation among ae 
parties reciting the matters upon which there has 
been agreement. The stipulation shall be binding 
upon the parties thereto." 


upon Section 7 he Administrative Procedure Act, 


83. 10C.F.R. 82.7 jor the (f), (h) and (k) which are based 
5 U.S.C. son" (8 


The procedure provided by our rules and used by the Hearing 
Examiner in this proceeding finds support in the rules of other 
agencies, agency decisions, and the studies of interested public 
groups .o4 
2. Alleged "Warning" to AEC Consultants 

Intervenors except to our finding that they were not denied 
a fair hearing because certain consultants of the Commission, who 
might have been called as witnesses, were officially advised of a 
possible conflict of interest. Intervenors categorize this 
action as a "warning" and as "intimidating prospective witnesses 
for Intervenors. "985 

By letter to counsel for the Intervenors dated December 14, 
1956, the Commission's Director of the Division of Civilian 
Application stated that (TR 1627-28): 

"***Commission consultants have been advised that 
the Commission interposes no objection to their 


voluntary appearance on behalf of any party to a 
formal hearing of the Commission. 


* * * * 


h), 18 C.F.R. 81.20(h 
Rule irr, ho"c.F. R. al. 773 C.A.B. Rule 302.24 


8302.24 (b); see, generally, Final Report of the President's 
Conference on Administrative Procedure 13, 37-40, 00, 73, 00 
econ over Co ssion, Report on Legal Services 
and Re Ra 68-71 (1955); Second Hoover Commtsstons Task 
Force Report on Legal Services and Procedure 191, 199-201 
wo) ° 


85. Post-Hearing Brief of Intervenors, pp. 22, 25. 


SH. “Krgonaut Airways Comps, CORD, 7 Aa. L. 24 709, can (C-A.B. 
b), 


14 C. F.R. 
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"However, the Commission has advised its consultants 
that voluntary appearances might involve a conflict) of 
interest in their activities as consultants with the 
Commission and that they may wish to consult private 
counsel in this respect." 


To this letter counsel for the Intervenors responded that, among 
other things, the "Commission had gone far out of its way to 
suggest the possibility of prosecution for violation of the 
conflict of interest laws ."06 
The Commission did not, and of course could not, threaten 
criminal prosecution of witnesses, although Commission 
consultants are required by statute to take cognizance of the 
conflict of interest laws of the United States .87 Conflict of 
interest has a broader connotation than that which the Intervenors 
e - a ° rief, counsel also stated that 
Intervenors did not call any Commission consultants because 
they "were unwilling to subject them to retaliation by 
compelling them to testify under subpoena," ibid. at 25. 
At the hearing counsel also stated that he "had planned to 
call several of the witnesses he C staff counsel/ has 
_named, but in view of the fact that he /AEC staff 


is go to call them I forewent my intention to c 
(TR 269 -99) ° 


Section 163 of the Atomic Energy Act of 19 42 U 

82203, provides, in pertinent part: "... mem! 

advisory boards ... may serve as such out re 

the provisions of sections 281, 283, or 284 of Tit 
t 


° insofar as such 6 


ar matter which di 


would appear to acknowledge, and the regulations of the 
Commission with respect to personnel, including consultants, 
so provide.88 We fail to find in the record evidence that 
Intervenors could not obtain expert witnesses?? because of the 
Commission's reasonable and lawful concern with any appearance 
of conflict of interest. 


. «Bec. e wal provides; "Conflict of 


5 
Interests. Employees (including consultants and designees) 


avoid situations which require or appear to re a 
balancing of private interests or obligations ag t 
official duties.” (Emphasis added.) 


Sec. 4139-16 of the Manual provides: "Conflict of Interests. 
A consultant or designee should not be engaged in any case 
where it appears that his private activities and interests are 
Sneonsistent with services for AEC. In all cases where there 
is an actual or probable conflict, the contract instrument 
should not be executed. (See Chapter 4124, tConduct of 
employees.?) At the time of the appointment of each con- 
sultant and designee, copies of AEC Manual Chapter 4124, 
tConduct of Employees, and 4139, ‘Employment of Consultants 
and Designees,' shall be transmitted to him and his atten- 
tion shall be directed to the sections which deal with 
conflicts of interests.” The standard forms of contract for 
employment of consultants and designees (AEC Manual Appendix 
4139-071-A through D) require each consultant and designee 
to certify that insofar as he knows "there does not exist 
any actual or potential conflict between his. private 

interest . . . and his services for the Commission, " and 
that he will “raise with the Commission any question ; 
regarding possible conflict of interests which may arise" 

as a result of a change in either his private interests or 
his services for the Commission. 


Compare Highway ress Inc., Extension ~ Dangerous 
Explosives, I . ° eoveVe » in W. cen an 
applicant for a certificate to, among other things, carry 
explosives for the military failed to present Government 
witnesses with respect to the need for such service. In 
reversing a recommendation by the hearing examiner that the 
(805-3002 be granted, the Commission stated, in part 
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3. Status of AEC Staff 
The Intervenors claim that they were denied a fair hearing 
as a result of the Hearing Examiner's refusal at the commencement 
of the proceeding to require AEC staff counsel to state its 
position on the issues specified by the Commission for |hearing. 
Although no grounds are given fer this exception, the position 
of the Intervenors, as set forth in previous briefs, appears to 
be that (1) by being required to proceed with cross-examination 
and rebuttal of PRDC and AEC witnesses, and with the presentation 
of their own case, without knowledge of the position of the AEC 
staff, Intervenors were denied a fair hearing; (2) the |proceeding 
did not involve initial licensing, and the staff was required to 
take a position under the Commission's Rules of Practice; and (3) 
"the entire hearing in this case was vitiated by the fact that 
AEC participated fully in the hearing without at any time stating 
its position, "90 


89. (cont'd) "***It 7motor carrier7 also urges that w 
take official notice of the fact that it is impossible 
to get government officials to appear in support of 
motor carrier applications for operating authority. 


"We are of the opinion that the evidence is 
insufficient to justify a grant of the authority 
sought. No public witnesses appeared in support of 
the application, and we know of no prohibition |against 
duly authorized representatives of the various |depart- 
ments of the Government appearing in support of an 
application where the authority sought is required or 
deemed necessary by the appropriate authority. 


90. Post-Hearing Brief of Intervenors, p. 37. 
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The role of the AEC staff was clearly stated on the record 
at the commencement of the proceeding, when staff counsel placed 
in evidence a letter from the AEC General Manager to the members 
of the staff participating in the proceeding. This letter stated, 
in part (TR 33-37): 


"xeeWhile section 5(c) of the Administrative 
Procedure Act requiring separation of functions 
does not apply to proceedings involving initial 
licensing, the Commission has felt that adopting 
the seperation of functions in its first formal 
hearing under the licensing program is desirable. 


In the preparation and conduct of the proceeding, 
the aepersbed Starr will not be subsece Eo 
Supervision by ersons not on the separaved staff. 
his Staff will not participace in saersine the 
Commission with respect to Tes decision on the 
record established at tn 


e hear exce y briefs 

anc other statements on the record. =e 

"The separated staff will attempt in the public 
interes o insure a. relevan acts no 
broughse out by the other parties are a developed 
a e hearing. ter the power neactor Developmen 
Company and the intervenors have introduced their 
respective cases into the record, counsel for the 
separated staff will introduce such additional 
evidence as appropriate to insure that an adequate 
and complete record is presented to the Commission 


os basis for its decision. ... The separated 
s will be free to take such position auri the 
a sed 


hearing and to make such recommendations and propo 
S$ tO e Commission on e pu ¢ record as 
deems appropriate. phasis added. 

The role of the separated staff in helping to develop a 
complete record for decision was the only proper one which such 
a staff could take in this proceeding, since the public interest 
was represented by them at the hearing .91 The staff was not 


91. United States v. Merchants & Manufacturers Traffic Associa~ 


ON, ee » 3 Coun ara of Arlington 
County v. United States, 101 F. Supp. 2, oe 

3 United States ex. rel. Chapman v. Federal Power 
Commission, 191 F. ed 790, S800 (4th C 


Br ae 


required to take an adversary position with respect to the 


issues in the proceeding .92 The proceeding was initial 


licensing and represented a continuation of the proceeding 
initiated by issuance of the conditional construction permit, 
which, under the law and regulations in effect at the) time of 

the permit's issuance, was required to go to hearing wpon the 
filing of the interventions by the Intervenors .93 The contention 


52. Section ©.730 of our Ruies of Practice, 10 C.F.R. 82.730, 
provides: "The parties to a formal hearing shall be AEC, 
the licensee or applitcant as the case may be, and any 
person permitted to intervene. .. ." Section 2.737, 10 
C.F.R. 82.737, provides that "/I/7n appropriate cases AEC 
may file and serve a reply to the answer. . . .") Counsel 
for the Intervenors appears to have taken an inconsistent 
position on this point. In a letter to the Commission 
Chairman, dated December 31, 1956, with respect to the 
use of Commission consultants as witnesses, counsel 
stated that "this is not an action against AEC," Post- 
Hearing Brief, p. 23. With respect to the necessity 
for the AEC staff to take a position on the record at 
the commencement of the hearing, the Intervenors 
claimed that "the Commission is the real defendant in 
this proceeding," ibid. at 37. 


ed by the 
tice, 


"(a) The AEC will, upon request of the applicant 
or an intervenor, and may upon its own initiative, 
direct the holding of a formal hearing prior |to 
taking action on the application. If no prior formal 
hearing has been held and no notice of proposed 
action has been served as provided in paragraph (b) of 
this section, AEC will direct the holding of ja formal 
hearing upon receipt of a request therefor from the 
applicant or an intervenor within 30 days after the 
aoa of a license or other approval or a/notice of 

enial. 


Ee (ae 


that failure to meet the demands of the Intervenors on this 
question vitiated the entire hearing is without merit. 
4. Access to Restricted Data 


Intervenors contend that they were denied a fair hearing 


because they did not have access to Restricted Data when they 
refused to follow normal security clearance procedures. In 
support of their contention, they argue that (1) the Restricted 
Data to which access was sought related only to civilian 
applications of atomic energy unrelated to the common defense 
and national security; (2) the requested information has been 
published, and the Commission is required by statute to declassify 
the information; (3) it is impossible for the Commission 
effectively to control Restricted Data in the interest of national 
security, and consequently there would be no undue risk to the 
common defense and security in publishing the information or in 
granting Intervenors' request; and (4) the Commission has 
violated the First and Fifth Amendments of the Constitution by 
making Intervenors' access to Restricted Data contingent upon 
53. (cont'd) "(b) Im such cases as it deems appropriate, AEC 

may cause to be served upon the applicant, and 

published, ali notice of proposed action upon his 

application and shall cause copies thereof to be 

served upon intervenors or others entitled to or 

requesting notification. The notice shall, state 

the terms of the proposed action. If a formal 

hearing has not been held prior to issuance of the 

notice, AEC will direct the holding of a formal 

hearing upon the request of the applicant or an 


intervenor received within fifteen days following 
the service of the notice.” 
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their attorneys! submission to the Commission's security 
requirements. The Intervenors claim that Restricted Data 
constituted an essential part of the license application of 
PRDC, to which access was required by Intervenors! counsel in 
order to prepare their case, to cross-examine witnesses, and to 
introduce facts reflected therein in evidence.94, 

All of these contentions were considered and disposed of by 
the Commission in its Order and Memorandum dated March|4, 1957, 
in which we denied Intervenors' motion for access to Restricted 
Data without compliance with the Atomic Energy Act of 1954 and our 
regulations issued pursuant thereto.9> As we pointed out in that 
order, Restricted Data is a special category of classified 
information created by our statute. It is not, as Intervenors 
claim, defense information within the meaning of, or to be 


tamale SA rane a at 


handled according to the procedure of, Executive Order) No. 
“ “ Saal x 


10501.96 Subject to criminal penalties under our statute and 


regulations, 97 access .to Restricted Data is denied to any person 
until an appropriate investigation and report have been made 
thereon by the Civil Service Commission, and we have determined 
that permitting such person to have access to Restricted Data will 
not endanger the common defense and security.% 
54. Post-hearing Drier of Intervenors, p. 34. 
95. 6 Ad. L. 2d 891 (1957). 

96. 18 Bed. Reg. 7049 (Noy. 10, 1953). 

97. Section 227, 42 U.S.C. 82277. 

98. Section 145b., 42 U.S.C. 82165(b) 


Under "parallel procedures" authorized by statute, 99 our 
rules provide for making Restricted Data available to any party 
in the proceeding, his counsel or witnesses who have appropriate 
security clearances.1©° The fact that Restricted Data has been 


OE Atte mts a oe mre 


made available to numerous persons with appropriate security 


clearance ‘does ‘not 1 mean 1 that we “have. “published” such information 


Sanaa ati 


ane. are ‘therefore required to declassity the Restricted Data 


Cobol cath 


involved. _ 

It is no dental of free speech under the First Amendment, or 
due process under the Fifth Amendment, for the Commission to 
impose reasonable requirements for. access to information which 


i ot red mn ag ete emt A mA 


Congress has specifically directed should be protected from 


Cee emntnyn ct iy Po ia bea sine a tina nn 


disclosure to the general public, provided, as we do, security 


ARN MN ni Nt HON Sand dace adanetiin ad aetna ne 
clearance for access is available on “equal terms to all Persons: 


CRG SON gett R 


“WI. Section 181, FE US0. 2231 ° 


200, 10 C.F.R. 882.800-2.814. 


101. In support of their claim of violation of the Fifth Amend- 
ment, iIntervenors cite Lovell v. City of Griffin, 303 U.S. 
dy 1938) and Grosjean Vv. American Press Co. U.S. 2 
(1936). Both cases are clear 8 e. Lovell 
involved a denial of the right to practice one's religion, 
and a violation of the liberty of the press, inhibited by a 
vague city ordinance, In aoe jean the Supreme Court upheld 
a deeree of the District Co enjoining the enforcement of 
@ state statute,'a license tax on advertising in newspapers 
with large circulations, as violation of the freedom of 
press. Intervenors! claim that the Fifth Amendment was 
violated appears! to be bottomed on the proposition, with 
which we agree, that due process requires that’ Intervenors 
have a reasonable OPE. to know the claims of the 

v. U.S., 304 U.S. 1 (1938). No such 
is presented in this proceeding, as 
was present in the Mo case where the complainant therein 
was unable to asce at any time whatsoever during the 
course of an administrative proceeding what the Slates of the 
agency, in opposition, were, 304 U.S. 16-19. 
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The prejudice claimed by Intervenors to the presentation) of their 
ease in this proceeding arises, if at all, not because of any 
action on the part of the Commission but solely because they re- 
fusea to resort to reasonable procedures for security clearance, 
with due protection of their rights at the hearing while such 
clearance was being obtained. In effect, the Intervenors refused to 
exhaust even the most preliminary of the reasonable administrative 
remedies afforded by the Commission with respect to Restricted 
Data. Finally, the large majority \of the 73 documents sovght by 


Intervenors were declassified 41 in “whole or in part by Commission 


onder. 

5. Effective Date of Order 
Intervenors claim that the Commission "has committed a 
breach of its regulations by prematurely issuing what appears to 

be a final order" attached to its Opinion and Initial Decision 
dated December 10, 1958. The rule referred to requires |that an 
initial decision contain the "appropriate rule, order, sanction, 
relief, or dental thereof, with the effective date."2 
As Intervenors concede, there is nothing in the decision or 
order which postpones the effectiveness of the order injthe event 
exceptions are filed. The opinion, initial decision, and order 
are clear that the latter was intended to be immediately effective. 
Our rules do not, as Intervenors claim, require us to postpone the 
effective date of the order where, as here, the public interest 


od etle . ¢ * 


2 eis 


and that of the Intervenors are protected by the terms of the 
order. A continuing review on the public record does not 
prejudice, but protects, those interests, particularly with 
respect to complete assurance of the safety of the proposed 
reactor. Making our order immediately effective further accords 
with our findings, to which Intervenors have not excepted, that 
(1) the fast breeder reactor is one of the prorising types for 
the development of electric power on 2 commercially feasible 
basis, (2) the demonstration of the economic practicability of 
breeding would increase by many times the available reserves of 


nuclear fuel today, and (3), by proceeding with construction 


and further research and development simultaneously, rather than 
awaiting complete research and development results, Applicant 
will save several years in the time required to place in 


operation its power reactor. 


V. DISPOSITION OF EXCBPTIONS 


Section 2.752 of our Rules of Practice requires that 
exceptions "shall designate by specific reference the portions of 
the record relied upon in support of the objections, and shali 
state the grounds for the exceptions including the citations of 
authorities in support thereof." In the absence of compliance 
with these conditions, "any objection to a rule, finding or 
conclusion . . . shall be deemed to have been waived, and the 
Commission need not consider such objections." The purpose of 
the rule, of course, is to afford the Commission an adequate basis 
on which to review the exceptions of a party and to insure that 
such review shall fairly include all the material points |which 
the excepting party wishes to make. 

The large majority of Intervenors' exceptions do not comply 
with the above rule. The Intervenors! supporting brief requests 
the Commission to reexamine all prior briefs and arguments in 
this proceeding "in connection with their Exceptions to the Opinion 
and Initial Decision." ; 

Under such circumstances we would be justified in rejecting 


all of the exceptions which did not comply with our rules.103 ‘he 


5 a Electronics Co. c., 4 Ad, L. 2d 557 (N.L.R.B, 1954); 
ucesion 3 ° e 8, 26 F.C.C. 109, 136 (2959); 
0: 5) vestigation (C.A.b5. Dkt. No. 7382, Dec, 16, 


order striking exceptions to initial decision); see 


Steelco Stainless Steel, Inc. v. Federal Communications 
Comission, 187 ¥. 2d 603, 007 (' z R 
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practice of submitting exceptions without record references and 
citations of authorities cannot be condoned by the Commission. 


Because of the important issues in this proceeding, however, we 


have previously considered in this opinion all of these un- 
supported exceptions. 

The exceptions and objections of the Intervenors are 
overruled, as follows: 


(1) Exceptions 1, 2, 3 My 56> Ts Bs 352 16, 17, 


18, 19, 20, 21, 22, > > id 32, wi 
Yespect to Safety, overmm1em for the reasons set 
forth in Parts I and III-1 and -2 of our decision. Only 
exceptions 15, 18, 20, 21, 27, 28, 29, and 30 contain 
eitations of authority. 


(2) Exceptions 9, 10, 24, 25, 26, and_31, with 
‘respect to Pinancrad Wereeissticn, are dverruled for 
the reasons set forth in Parts I and III-3 of our 


Gecision. Exception 31 contains no citation of authority. 


(3) Exception 11, with respect to the introduction 
of direct narrative testimony, is overruled for the 
reasons set forth in Part IV-l. The exception contains 
no citation of authority. 

(4) Exception 12, with respect to claimed intimidation 
of AEC consultants, is overruled for the reasons set 
forth in Part IV-2. The exception contains no citation 
of authority. 


(5) Exception with respect to access to Restricted 
Data, is overruled for the reasons set forth in Part Iv-4. 
The exception contains no citation of authority. 


(6) Exceptions_33 and_34, with respect to the legality 
of the issuance of provisional construction permit, 
are overruled for the reasons set forth in Parts I, II, 
and III of our decision. The exceptions contain no 
citation of authority. 


(7) Exception 35, with respect to the AEC staff 
position, is overruled for the reasons set forth 
Part IV-3. The exception contains no citation of 
authority. 


(8) Exception 14 laiming that the operations 
PRDC, if conducted under the provisional construc 


in 


of 
tion 


permit, will not be subject to the statute and our 
regulations, and the unnumbered exception claiming 


our order of December 10, 1958, to be erroneous, 
without any citation of authority, are overruled 
the reasons set forth in our entire decision. 


poth 
for 


(9) The Commission has considered all other points 


raised by the Intervenors in their briefs, oral 
argument, exceptions, and on the record and finds 
them to be without merit. 


VI. FINDINGS AND CONCLUSIONS 


ST 


In addition to the facts found and conclusions of law 
reached in the course of the opinion, the Commission specifically 
finds and concludes: 

1. Power Reactor Development Company (PRDC) is a duly 
organized non-profit corporation existing under the laws of the 
State of Michigan, and its operations will, if conducted according 
to the construction permit issued by this Commission dated 
August 4, 1956, be subject to the Atomic Energy Act of 1954, 
amendments thereto and the rules and regulations issued by this 
Commission. 

2. PRDC has proposed the construction and, subject to later 
proceedings, the operation of utilization and production 
facilities as defined in Section 104 of the Atomic Energy Act 
ana the Tules of this Commission, as a research and development 
facility consisting of a fast breeder nuclear reactor of 300,000 
thermal kilowatts and 100,000 electric kllowatts capacity and 


having physical features described in the application and the ten 


amendments thereto which constitute a part of the files and 
record of the proceeding. 
3. PRDC has been issued a construction permit on a 


provisional basis to construct a fast breeder reactor of the 


general type set forth in its Application as amended prior to 


August 4, 1956. Developments 4 in design resulting from improvement 
Palos és soar 


in technology Serene coaoeees in and additions to ‘some of the 


Ni nnaiteenia cinta AP alae Se ewe eat ann oda 


terms and conditions of the construction permit ‘previously issued. 
These changes and date oneacen reflected in the amended construc- 
tion permit atteched hereto and made a part of our order. 
4, AEC interest in fast neutron systems goes back several 
years. Both AEC and the United Kingdom have operated a [number of 
small uncooled critical assemblies and flexible critical experi- 
ments. AEC has operated two fast reactors, "Clementine," a 25 
thermal kilowatt plutonium-fueled reactor which operated from 
1946-1952 and EBR-I, a 1400 thermal kilowatt (200 electrical 
kilowatt) uranium-fueled reactor which operated at the National 
Reactor Testing Station, Idaho, from August 1951 - November 1955. 
The following fast reactors, in addition to Applicant's |/proposed 
reactor, are presently programmed: 
a. EBR-T is being Blaced back into operation with two 


A eR pg SRA DBE 


“new cores, Mark IIT ¢ and and Mark IV Iv. The Commission takes 
official notice that EBR-I with the Mark III core became 
operational in November, 1957. 

b. EBR-II, a 62,500 thermal kilowatt (20,000 electrical 
kilowatt), uranium-fueled reactor, will be constructed at 
the National Reactor Testing Station in Idaho. The 
Commission takes official notice that funds for construc- 
tion of EBR-II have been authorized and that construction 
of EBR-II is currently scheduled to be completed in 


December, 1959. 
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c. A uranium-fueled reactor with a rated capacity of 

60,000 thermal kilowatts was scheduled for completion of 

construction at Dounreay, Scotland, in December 1958. 

5. Technology regarding fast breeder nuclear reactors is a 
rapidly advancing art, and utilization and production facilities 
that will permit the most complete use of fuel for atomic energy 
offer a substantial advancement in this field. The research and 


on 


development project _Proposed by FRDC reflects the largest rant 


in the United States to date which would utilize energy produced 
“py the fast “breeder process. Information is increasing as 
experiments and corroborative data are supplied regarding the 
safety in operation of such a plant. Several experiments with 


existing ' OF Proposed’ fast breeder reactor plants will provide 


PRDC plant. There is no inherent hazard or danger to the health 
and safety of the public in the construction or operation of 
fast breeder reactors. 


6. The EBR-II and PRDC reactors are similar in neutron 


operating conditions, but differ in a number or Seaton aspects. 
Both are based on EBR-I. ~ EBR-IT has: a more advanced Gee er and 


eine leita 


is intended as a flexible Senaeenea facility. 


Te the: _Dounreay and PRDC reactors operate in the same neutron 


spectrum and have many common characteristics, put also have 


many erences in detail. 


8. “Neither EBR-I, EBR-II, nor Dounreay can be considered a 


direct prototype of the PRDC reactor. 


9. There is considerable experience in the use of sodium 
and related materials as coolants, including investigations of 
sodium technology at Comssion laboratories since 1945; | operation 
of EBR-I, the submarine intermediate reactor, and the sodium 
reactor experiment at Santa Susana, California; and performance 
tests on mock-ups of the EBR-II sodium system. In general, 
these sodium systems have operated successfully and have 
demonstrated the ability to achieve satisfactory purity of 


sodium and to avoid significant; corrosion. 


ee _ ” 
10. Construction of the proposed PRDC reactor on the) proposed 


time schedule represents a greater and more rapid extension of 
reactor technology beyond demonstrated practice than construction 
of the other civilian power reactors presently being completed 
in populated places. 
11. The proposed experiments with the EBR-I, Mark ITI, core 
are intended to determine definitively whether bowing is the 
cause of the positive temperature coefficient observed in EBR-I. 
If properly carried out, they are expected definitively to 
establish the correctness or incorrectness of the bowing 
hypothesis. 
12. It is highly probable that bowing can be onevented by 
proper mechanical design. Applicant has proposed three means of 


preventing inward bowing of the PRDC core. 
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13. The fedord indidates considerable doubt about the cause of 


the resonance instabilities observed in EBR-I. They may be 
attributable to the use of series rather than parallel flow of 
the coolant through the core and blanket, and the experiments 
with the Mark ITI core are designed to test this hypothesis. 
The PRDC design proposes parallel flow. 

14, Apart from_ certain problems of prompt acting P positive 


ce ater a, 


temperature coefficients and resonance effects, the an snewers _to} 


i “whieh are n not yet “completely known fast reactors are “penereily 


eb 


‘considered t to be as easy to "S6Rtrol as thermal reactors, Indeed, 
it is possible to operate a fast reactor with a relatively small 
amount of excess reactivity available, thereby ensuring that an 
accidental sudden withdrawal of all controls will not result in a 
dangerous nuclear runaway. PRDC proposes, at least during the 
early years of operation, to adhere to such a limitation of 


excess reactivity. 


15. Although many questions remain to be answered regarding 


the excure of meltdown and disassembly or reassembly of the core 


or 2 substantial portion thereof, there is reasonable assurance 


Pr ais 
that these questions iwill be answered. iif due cours} and in time 


for the answers to precede any decision of the Commission with 


regard to an operating license for the proposed PRDC reactor; 
a 
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and Spe Sanne al modifications ‘of the reactor may be available as a 


“means of avoiding these probiems, 
CET eae ies s 
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16. In view of the relative lack of operating experience with 


edi 


fast power reactors, additional Satisfactory operating experience 


“with such reactors prior to the commencement of operation, of 
Applicant's proposed reactor will be highly desirable. Present 
schedules indicate that considerable operating experience) with 
EBR-I and Dounreay, and possibly some with EBR-II, will have 
been obtained prior to the start of PRDC test operations. 
17. It 1s possible that there may be presently unknown effects 


reactor at a remote location has been urged as affording greater 
‘assurance against the possibility of such unknown effects | than 
does the presently planned experimental and theoretical programs. 
The Commission finds that the necessity, however, for constructing 
such a prototype has not been shown. If the program of meltdown 
investigation should prove inconclusive, it will be necessary to 
reconsider the question of need for a prototype. 


18. Based on the foregoing findings, and on this record, 
the Gommissien further finds that -- 


a. It has not been positively established 
that a fast breeder reactor of the general type and 
power level proposed by Applicant can be operated 
without a credible possibility of releasing significant 
quantities of fission products to the environment ; 

b. There is reasenable assurance that 
theoretical and experimental investigations which 
have been undertaken, together with operating 
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experience on one or more of the EBR=I, EBR-II and 
Dounreay reactors, will establish definitively, prior 
to the scheduled completion date of the PRDC reactor, 
uc v.whetber or not the.reactor- proposed by Applicant 
can be so operated; 
c, There is reasonable assurance that evidence 
will establish that the reactor proposed by Applicant 
can be so operated. 

19, The proposed site is located on the shore of Lake Erie 
about thirty miles from Detroit, Michigan, twenty-five miles 
from Toledo, Ohio, seven and one-half miles from Monroe, Michigan, 
and ten miles from the Canadian border. The site is bordered on 


one side by water and provides an exclusion area on the land side 
with a minimum radius of 2900 feet, The population distribution 


for given distances from the site is as follows: 


16 
. 2,001,700 
During the summer months the population within five miles would 
be increased due to vacationing transients and to the fact that f 


beaches two to five miles southwest of the site may be crowded vod ‘ 


with thousands of people. 
20, There is reasonable assurance that the site is 
satisfactory from structural and underground water flow stand- 
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points. The metcorolozy of the site 1s complex, but no reason 
appears in the record for it to be disqualifying. Studies of 
the meteorology, lake currents, air diffusion, flooding jand 
similar problems will be completed before the question of a 
license to operate is before the Commission. Design modifica- 
tions required by the results of those studies will be 
considered at that time. 

21, A definitive evaluation of the suitability of the . 
proposed reactor depends upon the inherent safety of the reactor 
and a demonstration that no credible accident can release 


significant quantities of fission products into the atmosphere, 


——— 


If the foregoing are established, and there is reasonable 
assurance that they can be, the site will prove suitable for the 


proposed reactor, 
22, The Commission finds reasonable assurance in the record, 
for the purposes of this provisional construction permit, that a 
utilization facility of the general type proposed in the PRDC 
Application and amendments thereto can be constructed and 
operated at the location without undue risk to the health and 
safety of the public, 
23. Applicant's current estimate for the cost of construc- 
tion, pre-construction research and development, and administra- 
tive expenses during construction and test operation is 
$44,020,000. It has assets, consisting of firm commitments for 


contributions from members and an executed bank loan agreement, 


totalling $49,448,000 and thus exceeding its estimated costs by 
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$5,428,000. There is reasotiable assurance that the member 
companies of PRDC could provide additional funds, if necessary, 


to take care of adverse contingencies. Applicant's utility 
members have combined equity assets of $2 billion. 

2h, There is a likelihood of a cost-over-run-on - * 
construction and research and development, and increases have 
already occurred on specific items. The record, however, does 
not demonstrate that such an over-run will exceed Applicant's 
available assets by any amount and especially by an amount large 
enough to disprove PRDC's financtal qualification. 

25. Provision is made in Applicant's cost estimates for 
payment of Commission charges for use and burn-up of source and 
depleted material, ‘The amount of possible Commission charge for 
loss of depleted and special nuclear material has not been 
identified and will depend on determination of the magnitude 
and consequences of the maximum credible accident. Applicant 
believes that in any accident a substantial part of the material 
would be reclaimable and that its exposure to a charge for loss 
4s on the order of $1 million, It expects to cover its potential 
liability for loss by either insurance, application of its 
unencumbered assets, or a guarantee from its sponsors. The 
Commission finds that Applicant has shown reasonable assurance 
of being able to pay Commission charges for loss of special 
muclear material through 1963. 

26. The fast breeder reactor is one of the promising types 


for the development of electric power on a commercially feasible 
basis. Demonstration of the economic practicability of breeding 


i= 


would increase by many times the available reserves of nuclear 


fuel by facilitating the conversion into plutonium and ees as 
fuel the Uranium-238 isotope which comprises 99.3% of the 
natural uranium, 

27. By proceeding with construction and further research 
and development simultaneously, rather than awaiting complete 
research and development results, Applicant will save several 
years in the time required to place in operation its 
demonstration power reactor, 

28. The proposed reactor will be a utilization facility 
within the meaning of 10 C.F.R. 850.2(b) and will be involved 
in the conduct of research and development activities leading 
to the demonstration of the practical value of such facilities 
for industrial and commercial purposes, 

29. Applicant and the organizations with which it is 
associated by contract are technically qualified to design and 
construct the reactor described in the Application. 


30. For tke purposes of a provisional construction permit, 
there is reasonable assurance that a reactor of the general type 
described in the Application can be so designed that no 


credible accident in the course of its operation is likely to 
result in the release of significant quantities of fission 
products into the atmosphere. 


31, There is reasonable assurance that theoretical and 
experimental programs under way will develop sufficient data to 
justify the issuance of an operating license, and that the 
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results of these programs will bé available prior to the time it 


is necessary for the Commission to rule on the operating aspect 
of the PRDC license Application. 

32. There is reasonable assurance that the proposed site is 
generally suitable for a reactor of the type and size described 
in the Application, if the reactor is otherwise shown to be 


capable of operation without undue risk to the public health and 
safety, including demonstrations of stability and adequate 
containment, Adequate investigations are under way to establish 
the characteristics lof the proposed site, “Gneluding all relevant 
aspects with respect thereto. 

33. There is reasonable assurance that technical information 
omitted from the Application and required to complete the 
Application will be supplied prior to the time when it is 
necessary for the Commission to rule on the operating aspect of 
the license Application, 

34. For the purposes of a provisional construction permit, 
there is reasonable assurance that the Applicant is financially 
qualified to engage in the construction and operation of the 
reactor described in'the Application and to receive the alloca- 
tion of special nuclear material therefor. 

35. The issuance of a provisional construction permit to the 
Applicant will not be inimical to the common defense and security 
or to the health and safety of the public. 

36. The public interest required the establishment of proce- 
dures: for continuing review of the PRDC project, as provided in 
our Order dated December 10, 1958, amended this date,.so as to.re- 


quire beth PRDC and the separated staff.of the AEC,. and-to permit. the 
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Intervenors in this proceeding, to submit to all participants in 
the proceeding, as well as file with the Secretary of |the 
Commission, where they will be publicly available, data coming 
to the attention of any one of them pertinent to safety in 
construction, design and operating characteristics of fast 
breeder nuclear reactors similar or identical to the FRDC 
project, thus to enable the Commission to consider such data 
and to provide for a further hearing in this instant matter, 
1f deemed advisable prior to the final license proceeding, It 
is not anticipated that a hearing would be advisable or 
necessary upon the filing of each portion of data, but when any 
single filing itself or the accumulation of data filed 
warrants, the Commission intends on either its own motion or 
the motion of one of the participants to set a hearing to 
provide for further review of safety considerations, 
37. Proceedings for a license to operate the proposed PRDC 
plant shall be held at a time later to be determined, after the 
completion of construction, In that proceeding the safety and 
financial considerations of the PRDC project will be in issue, 
and we shall again consider whether the PRDC plant can be 
operated with reasonable assurance for the protection jof the 
health and safety of the public, 
Chairman John A. McCone and Commissioner Willard F, Libby did 


not participate in the consideration or decision in this case. 


Harold S. Vance gohn F. Flober John S. Graham 
Commissioner Commissioner ssioner 
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UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 
In the Matter of 
Docket No. F-16 
BEVELOPMEND COMPANY 
ORDER. 

On the basis of the Opinion and Final Decision adopted this 
date in the above-entitled cause, the Commission hereby orders 
that: 

A. The construction permit heretofore issued to Power 
Reactor Development Company on August 4, 1956, 1s hereby 
affirmed and continued in effect with such modifications end 
additions as are shown in the permit hereto attached and made 
a part of this Order. 

B. The amendments to its Application filed by PRDC after 


the issuance of the provisional construction permit on August 


4k, 1956, are added to and Sncorporated in the record. 
Cc. By Order of the Commission dated December 10, 1958, 


procedure was established for continuing review of the safety 


characteristics of the PRDC fast breeder nuclear reactor plant. 
Pursuant to said order and the construction permit as amended 
December 10, 1958, and this date, PRDC and the separated staff 
of this Commission are directed, and any Intervenor herein is 
permitted, to serve upon all participants herein and to file 


with the Secretary of this Commission, who will make them publicly 
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available to anyone concerned, data pertinent to the safety in 


construction, design, and operating characteristics of 


fast 


breeder nuclear reactors similar or identical to the PHDC 


project so as to permit review by the Commission, which may 


set down for hearing, when deemed advisable, the further 


consideration of such data. 


D. This order shall be made immediately effective. 


Woodford B. McCool 
Secretary — 


DATED: May 26, 1959 
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UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 
In the Matter of 
Docket No. F-16 
POWER REACTOR 
DEVELOPMENT COMPANY 
CONSTRUCTION PERMIT AS AMENDED 
The Construction Permit heretofore issued in this proceeding, 
as amended December 10, 1958, is further amended this date to read 
as follows: 


Pursuant to the Atomic Energy Act of 1954, as amended, and 


Title 10, C.F.R. Chapter 1, Part 50, "Licensing of Production and 


Utilization Facilities", the Commission hereby issues a provisional 
construction permit to Power Reactor Development Company, 2 
Michigan corporation (hereinafter PRDC), to construct the 
facility described herein as a utilization facility in accordance 
with the Application and amendments thereto filed in this docket. 
This permit shall be deemed to contain and be subject to the 
conditions specified in Sections 50.54 and 50.55 of said 
regulations; is subject to all applicable provisions of the 
Atomic Energy Act of 1954, as amended, and rules, regulations and 
orders of the Atomic Energy Commission now or hereafter in 
effect; and is subject to any additional conditions specified or 
incorporated below: 


A. The earliest date for completion of the facility is 
December 15, 1959. The latest date for completion Of the facility 
ig Deceiber 15, 1960. ‘the term "completion date" as uged herein 
means the date on which the construction of the reactor is 
completed except for the 2 introduction of the fuel material. 

B. The site proposed”’for the facility is the location 
known as Lagoona Beach, Monroe County, Michigan, described in the 
Application. 

C. The general type of facility authorized for construction 
is an enriched uranium-fueled, sodium cooled fast neutron breeder 
reactor designed to produce approximately 100,000 kilowatts of 
electrical energy, with associated structures, as described in 
the Application, and the amendments filed thereto. 

D. The Applicant may proceed to design and construct the 
proposed facility without further authorization in accordance 
with the Application and the amendments thereto filed in this 
proceeding and heretofore made a part of the record herein. 
This permit, however, does not constitute final approval of any 
technical specification of the facility. Before a license is 
issued to operate the facility, the Commission must finally 


approve all technical specifications. If the Applicant desires 


any final approval of any particular specification prior to the 


issuance of a license to operate, it may request that |the 
Commission grant specific approval of any specification by 
appropriate amendment to this permit. pe Ge 
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E, In accordance with the time schedule established in 
Paragraph E of the construction permit as amended on December 
10, 1958, namely, within three (3) months from December 10, 1958, 
and at three-month intervals thereafter, or less if in its 
judgment significant changes or developments have occurred, 
Applicant shall continue to submit, under oath or affirmation, 
reports showing -- 

1. The status of technical investigations being 
conducted by or for PRDC on the following subjects, 

and any results obtained therefrom: 

a. stability of fast reactors, including 
autocatalytic and resonance effects; 

b. revised temperature and power coefficients 
of the proposed PRDC reactor; 

ce. validity of oscillator technique to 
determine either of the foregoing; 

d. possibility and consequences of meltdown 
of a core of a fast reactor; 

e. adequacy of containment proposed for 
PRDC reactor, including missile effects; 

£. meteorology, hydrology, lake current and 
flooding studies, amd other significant 
environmental information concerning the proposed 
site; 


g. analysis of maximum credible accident. 
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2. Decisions made by Applicant as to any design 
changes referred to in the written testimony in this 
proceeding, and any other design changes cf the facility 
significantly affecting public safety; 

3. Status of construction of the project, scheduled 
dates of design freezes on major plant components, 
and any changes in scheduled completion date. 
F. In accordance with the time schedule established in 

Paragraph F of the construction permit as amended on December 
10, 1958, namely, within six (6) months from December 10, 1958, 
and at six-month intervals thereafter, Applicant shall continue 
to submit reports, under oath or affirmation, showing financial 
statements of PRDC and APDA, current cost estimates for 
construction and research and development in connection with 

the project, and a current statement of source and allocation of 


cash during a ten-year operating period. 


This permit is provisional to the extent that a license 
—— end 


authorizing operation of the facility will not be issued by the 
Commission unless PRDC has submitted to the Commission (by 
proposed amendment to the Application) the complete, final 
Hazards Summary Report (portions of which may be submitted and 
evaluated from time to time), and the Commission has found that 
the final design provides reasonable assurance that the health 
and safety of the public will not be endangered by operation of 
the facility in accordance with the specified procedures. 
=t08%= 


It is further provisional to the extent that the Commission 
reserves jurisdiction, at any time prior to issuance of an 
operating license, upon notice to the parties herein, to reopen 
this proceeding for the purpose of receiving additional evidence, 
and to make such determinations and take such action with respect 
to the continuance, vacation, or modification of this permit as 
the entire record warrants. 

Upon completion (as defined in Paragraph A above) of the 
construction of the facility in accordance with the terms and 
conditions of this permit, as amended, upon the filing of any 
ad@itional information needed to bring the original Application 
up to date, upon filing of proof of financial protection and, 
execution | of an Seapine agreement as neque by sotto 170 of 
the Act and 10 C.F. R. Part 140, upon a finding that the ‘facility 
veraiantveaien has been eonateucted in conformity with the Application 
as amended and in conformity with the provisions of the Act and 
the rules and regulations of the Commission, and upon a further 
finding, after conclusion of additional Proceedings» \ if they. be } 

conan RPE BO A 
{ _ necessary or appropriate, of reasonable assurance of eatéty: of 
operation, the Commission will consider the issuance of 8 license 


to PRDC pursuant to Section lo4b. of the Act, which license will, 


if issued, expire August 4, 1981. 


Pursuant to Section 50. 50° of the regulations in 10 C.F.R., 
Chapter 1, Part 50, the Commission has allocated to PRDC for use 
in connection with the reactor, 3,117.35 kilograms of Uranium-235 
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contained in uranium at the isotopic ratios specified in PRDC's 
Application for the license. Estimated schedules of special 
nucleer material transfers to PRDC and returns to the Commission 
are contained in Appendix "A" which is attached hereto. 
Shipments by the Commission to PRDC in accordance with column 2 


of Appendix "A" will be conditioned upon PRDC's return to the 


Commission of material substantially in accordance with column 


3 of Appendix "A". 


APPENDIX "A" 


TO 


POWER REACTOR DEVELOPMENT COMPANY 


CONSTRUCTION PERMIT 


Estimated Schedule of Transfers of Special Nuclear Material from tHe Commission 
to PRDC and to the Commission from PRDC: 


(1) (2) 
Date of Transfers Returns by PRDC to AEC Net Yearly Cumulative 
Transfer from AEC Kilograms U-235 Distribution Distribution 
(Calendar to PRDC Recoverable Spent Kgs. U-235 Kgs. U-235 


Year) Kgs. U-235 _ Scrap Fuel 
1958 673.19 538.62 


436.43 : 887.84 
a cee 090.94 
bf > 3005 Po) 
1,346.30 7317-11 
1,109.59 7289 .00 
1,050.41 6 3370.87 
1,257.53 80.88 7596.20 
909.85 
1,109.59 


82 
(7-62) 
(472.09) 


2,038.05 


